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I. Report on the Sea-Lilies, Starfishes, Brittle-Stars and 

Sea-Urchins obtained by the F.I.8. “‘ Endeavour ” on 

the coasts of Queensland, New South Wales, Tasmania, 

Victoria, South Australia, and Western Australia. 
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SEA LILIES, STARFISHES, ETC.—CLARK. 3 

REPORT ON THE SEA-LILIES, STARFISHES, 

BRITTLE-STARS AND SEA-URCHINS. 

I.—INTRODUCTION. 

Tue collections dealt with in this report consist of the 
Echinoderms, excepting the Holothurians or Sea-cucumbers 
(beche-de-mer), or in technical terms the “ Actinogonidiate 
Echinoderms,’ obtained by the Federal Fisheries Investigation 
Ship “ Endeavour ” along the Australian coast south of Lat. 
24°S. at depths of less than three hundred fathoms, during 
the years 1909-1914 inclusive. The Holothurians were by 
mutual agreement sent elsewhere for study. 

The collections were sent to me in five instalments and have 
included altogether one thousand and sixty-one specimens 
representing one hundred and fifteen species, of which thirty- 
nine seem to be new to science and fifteen others are now 
recorded from Australia for the first time. Others, previously 
known from northern Australia are now listed from stations 
south of the tropics, and the extension of ranges in this way 
is oftentimes very great. Up to the present time (1 July, 
1915), the list of Actinogonidiate Echinoderms known from 
Australia was about three hundred and twenty, but owing to 
numerous cases of incorrect identifications and of inaccurate 

_ locality labels, it is impossible to give exact figures. There 
is no doubt, however, that including the large additions made 
by the ‘“ Endeavour,” the known Echinoderm fauna of 
Australia includes more than three hundred and fifty valid 
species, aside from the Holothurians. 

The geographical distribution of these species is very inter- 
esting. At least two hundred are endemic, or at least have not 
yet been reported from elsewhere, while most of the remainder 
are East Indian species, ranging southward along the eastern 
coast of the continent to southern Queensland or even to 
Port Jackson, New South Wales. In his very interesting and 
useful paper on the ‘“‘ Recent Crinoids of Australia,”! Mr. 
Austin H. Clark has recognised the existence of a North 
Australian and a South Australian subregion, Port Jackson on 
the east coast and Shark Bay on the west serving as the 
approximate boundary between the two. Study of the 
Echinoderms as a whole (including the Holothurians), however, 

1. A. H. Clark—Mem. Austr. Mus., iv., 15, 1911. 
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indicates that such a division of the Australian marine fauna. 
fails to bring out the interesting contrasts between the east 
and west coasts, and I would suggest the recognition of three 
Australian subregions as follows :— 

1. East Australian subregion, extending from about 35°S. 
Lat. to 15°, merging northward in the East Indian or, 
more properly, Indo-Pacific fauna of the Torres Strait 
district. Of the more than four hundred Australian 
Echinoderms now known, about sixty-five, or some 
16% belong exclusively to this fauna. Some of the 
characteristic species are the following :— 

CRINOIDS. 

Comatula cratera. 
Ptilometra miilleri. 

Compsometra lovent. 

ASTEROIDS. 

Mediaster monacanthus. 
Anthenea acuta. 

Astrogonium diibent. 

OPHIURANS. 

Conocladus amblyconus. 
Ophiarachnella ramsayt. 
Ophiura multispina. 

ECHINI. 

Prionocidaris australis. 
Centrostephanus rodgersit. 
Clypeaster australasie. 

HOLOTHURIANS. 

Teniogyrus australanus. 
Molpadia dissimilis. 
Cucumaria mirabilis. 

Some of the species characteristic of this fauna no doubt 
range south of Lat. 35° and even reach Port Phillip, Victoria, 
but such cases are exceptional and do not invalidate the 
recognition of the subregion. The remainder of the more than 
two hundred Echinoderms known from the eastern coast of 
Australia, north of Shoalhaven Bight, New South Wales, 
are Indo-Pacific forms, many of which find a centre of 
abundance in Torres Strait. The distance southward to 
which they range differs greatly in different species, but it 
is evident from the “Endeavour” collection that most of 
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them may range as far south as Wide Bay, Queensland, and 
some are known to reach Port Jackson, New South Wales. 

2. South Australian subregion, including Tasmania and the 
mainland coast south of 35°S. Lat. It merges on the 
east coast with the East Australian subregion, and 
some of its characteristic species reach Port Jackson. 
This is the typical Australian marine fauna and 
includes about one hundred and twenty species or 
approximately 30% of the known Echinoderms. 
More remarkable, however, is the fact that the great 
bulk of this fauna is endemic or at least is not at 
present known from elsewhere. Apparently not more 
than a dozen of the Echinoderms known from the 
southern coasts of Australia range north of Lat. 28° 
or east or west of the Australian region. A very few 
(of which Ophionereis schayeri is a conspicuous example) 
occur in New Zealand. One (Hchinus horridus) is 
known from South America and South Africa and 
perhaps more will ultimately be found with that range. 
One starfish (Luidia maculata) has the very unusual 
range of encircling the Australian continent and 
reaching China and Southern Japan on the north. 
The following are some of the most characteristic 
species of this remarkable fauna :— 

CRINOIDS. 
Comanthus trichoptera. 
Ptilometra macronema. 
Compsometra incommoda. 

ASTEROIDS. 

Nectria ocellata. 
Tosia aurata. 

Pseudolinckia rhysa. 
Plectaster decanus. 

Coscinasterias dubia. 

OPHIURANS. 
Astroconus australis. 
Ophiactis resiliens. 
Ophiothrix spongicola. 

EcuHIn1. 
Goniocidaris tubaria. 
Microcyphus annulatus. 
Amblypneustes grandis. 
Holopneustes porosissimus. 
Heliocidaris erythrogramma. 
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HoOLOTHURIANS. 

Leptosynapta dolabrifera. 
Pentacta spinosa. 

The western limit of this subregion is not easy to determine. 
The little work the ‘‘ Endeavour ”’ did in the Great Australian 
Bight revealed a very interesting fauna and suggests that 
many of the Echinoderms of the South Australian subregion 
do not extend their range west of 125°K. Long. At any rate, 
there is no doubt that once Cape Naturaliste is passed, the 
Echinoderm fauna undergoes an appreciable change, although 
a few species from the south (as Ptilometra macronema) range 
northward to Geraldton, Western Australia. 

3. West Australian subregion, extending northward 

from Lat. 35°S.; the northern limit cannot be given 
as we know almost nothing of the echinoderm fauna 
between Lat. 20° on the north-west coast to Port 
Darwin, a distance of more than a thousand miles. 
Some eighty-five species of Echinoderms are now known 
from West Australia; of these ten or a dozen are 
species of the South Australian subregion and rather 
more than thirty are species from the north, relatively 
few of which are, however, truly East Indian. More 
than forty species, or half the fauna, are peculiar to the 
subregion, so far as we know, and many of these are 
very remarkable forms, often representing peculiar 
genera. The following are some of the characteristic 
species :— 

CRINOIDS. 
Comatula etheridget. 
Petasometra helianthoides. 
Neometra gorgonia. 

ASTEROIDS. 
Nectria ocellifera. 
Oreaster nodulosus. 
Culcitaster anamesus. 
Linckia tyloplax. 

OPHIURANS. 
Conocladus microconus. 
Astrogymnotes catasticta. 
Ophiocreas adherens. 
Ophiothrix smaragdina. 



~I SEA LILIES, STARFISHES, ETC.—CLARK. 

EcuInI. 
Phyllacanthus magnificus. 
Centrostephanus tenwispinus. 
Peronella aphnostina. 

HOLOTHURIANS. 
Caudina tetrapora. 
Colochirus axiologus. 

It is useless to speculate on the origin or significance of this 
West Australian fauna until we know the fauna of the 
north-western coast. The region between Shark Bay and 
Torres Strait should be thoroughly explored, and, as soon as 
possible, that between Melville Island and Timor. When this 
vast area is as well knownas South-eastern Australia we shall 
be able to form an intelligent opinion concerning the West 
Australian subregion. We shall know then, too, whether we 
ought to recognise a North Australian subregion, and if so, 
whence its fauna came. There are some very characteristic 
species from that district, but they do not come within the 
scope of this report. 

So far as the present evidence goes, it seems that the Western 
Australian fauna is a derivative of that of the South Aus- 
tralian subregion with a considerable element from the 
tropical Indian Ocean. The characteristic South Australian 
fauna is clearly derived from that of the east coast with at 
least a small addition from a southern fauna common to South 
Africa and southern South America. The exact extent and 
significance of this southern element is one of the most 
interesting and least known features of the South Australian 
fauna. There is little question that the Kast Australian 
fauna is derived directly from the Indo-Pacific and is still 
closely associated with the fauna of the East Indies and the 
Pacific Islands. Whether any of the east coast fauna has 
been received through Torres Strait or whether it has all come 
around the eastern end of New Guinea, or whether it is largely 
of southern origin and has spread northward and eastward, 
are still questions to be answered, but I see very little evidence 
indeed in favour of the latter view. 

In the above discussion, I have obviously omitted all 
reference to other groups of animals, believing I could best do 
my part in the solution of the problem by presenting simply 
the evidence offered by the group I am studying. I believe 
the Echinoderms are a very satisfactory group by which to 
test possible lines of migration, the great antiquity of the 
phylum, the relatively small number of genera and species. 
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and the general distinctness of lines between the classes and 
orders, all tending to make a correct interpretation of the 
distribution at least hopefully feasible. Of course, we are 
just beginning to approach the problem and do not as yet 
know all of its factors, but the possibility of a solution cannot 
be fairly denied. The collections made by the ‘‘ Endeavour” 
have certainly thrown a flood of light on the composition of 
the Australian Echinoderm fauna, and hence bring us that 
much nearer to a knowledge of its origin. 

For the honour done me in entrusting these valuable 
collections to me, and for the privilege of studying them, I 
desire to express my thanks to the Minister of Trade and 
Customs of the Commonwealth of Australia, Honourable 
Frank Gwynne Tudor, and to the former Comptroller-General 
for Trade and Customs, Nicholas Lockyer, Esq., I.8.0., and, of 
course, to Mr. Robert Etheridge, Curator of the Australian 
Museum. Since my correspondence has been entirely with 
Mr. Etheridge, I cannot forbear the expression of my great 
appreciation of his uniform courtesy, consideration and 
patience. To collaborate with him in scientific work is 
indeed a great pleasure. 

II.—DESCRIPTION OF THE GENERA AND SPECIES. 

CRINOIDEA. 

The Crinoids collected by the ‘“ Endeavour” are of the 
greatest interest. There are two hundred and _ sixteen 
specimens, representing sixteen species, eight of which seem 
to be new to science, and ten genera, of which three have not 
previously been recorded from Australia. More than half the 
specimens (one hundred and forty-four) represent a single 
well-known species, while five species are represented by only 
a single specimen each, and five others by only two each. Of 
the eight species previously known to science, all have been 
recorded from Australia before, indeed seven of them are 

characteristic of the Australian fauna and only two have been 
reported outside this region. The ‘“‘ Endeavour ” collection 
extends, often very considerably, the known range of four of 
these eight species. Undoubtedly the magnificent new 
stalked crinoid from off the south-eastern corner of the 
continent is the most notable form taken, but the new species 
of Oreometra and Cosmiometra are very fine. The number of 
species of Crinoids now recorded from Australia is sixty-six, 
not including those taken in depths exceeding three hundred 
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fathoms nor those known from Sahul Bank (south of Timor) ; 
of the sixty-six, thirty-seven, or more than half, are known 
only from Australia. 

Family PENTACRINITID. 

Genus Metacrinus, P. H. Carpenter. 

METACRINUS CYANEUS,! sp. nov. 

(Plate I.) 

Stem rather stout, apparently not exceeding 400-500 mm. 
in length, and ranging from 5 to 8 mm. in diameter in the 
different specimens ; pentagonal in cross section, with slightly 
rounded angles; immediately beneath the calyx, the sides 
are grooved and the angles sharp, but after five or six nodes, 
the grooves and angles have virtually disappeared. Cirrus 
sockets confined to the nodals, transversely oblong, the 
shorter diameter markedly less than the height of the nodal, 
one-fourth of which lies below the sockets. Nodals not at 
all produced at angles, nor otherwise conspicuous, but 
occasionally a low swelling is indicated on the rounded angle. 
Internodals 7-15, but rarely fewer than 9; the uppermost 
becomes fused with the nodal on the lower half of the stem ; 
the upper and lower margins are prettily crenulated along 
the suture, except on the lowest internodes; their radial 
faces are plane (except on uppermost internodes) while the 
internodal angles may bear low, rounded swellings (scarcely 
large enough to be called tubercles), though these are often 
entirely wanting ; the internodals in some specimens are of 
nearly uniform height, but generally alternate internodals are 
higher than those between; this difference may be very 
marked, especially on the uppermost internodes ; along the 
midradial line of the upper internodes, there is a conspicuous 
pit between each pair of stem-segments (nodals and inter- 
nodals alike), but this vertical series of pits becomes indis- 
tinct at about the ninth or tenth internode and lower down 
completely disappears ; the lower internodes have a smooth, 
shining, porcelain-like surface, but the upper ones lack this 
entirely. 

Cirri 50-65 mm. in length (eight to ten times the stem- 
diameter), the longest with 60-64 segments ; basal segments 
low (not half as high as wide), gradually becoming higher, but 
never becoming even approximately as high as wide ; terminal 
‘claw scarcely longer than the preceding joint, slightly curved : 

1. Kvaveos=dark blue, dusky, in reference to the colour of the stem. 
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there are more or less evident median tubercles on a dozen or 
fifteen of the terminal segments ; there tend to be two on each 
segment but they are very low and small as a rule. Cirri 
transversely oval in cross-section at base, but soon become 
cylindrical and distally more or less laterally compressed. 
Fully developed cirri have a smooth, polished surface, as 
usual. 

Basals rather prominent, somewhat produced downward 
over the angles of the stem, broadly in contact laterally. 
Radials two or three times as wide as high, with a marked 
proximal angle (between the basals) and a distinctly concave 
distal margin. IBr normally 6 (142, 4+5),! but often 7 
(1+2, 4+5), occasionally 5 (1-+2) and rarely 4 with no 
syzygy. Axillary triangular, almost as high as wide, lateral 
angles truncate, distal angle somewhat rounded. Pinnules 
on second, third and fifth segments and on sixth when seven 
are present. IIBr 6-11, usually 9 or 11, not rarely 7, but 6 
only in one instance; a syzygy between 3 and 4; in one 
instance the syzygy is between 2 and 3 instead. I IFr 
almost always present, 9-21, usually 13 or 15; a syzygy 
between 3 and 4. IVBr often present, 16-27, usually 19 or 
21; more generally present on the outer, than on the inner 
IiIBr series. Arms 45-60 (57 in holotype), with about 140 
brachials after the IVBr series; articular tubercles slightly 
indicated ; dorsal surface smooth; beyond the [Br 
axillary the brachials have somewhat flaring distal margins, 
more or less spinulose at first, but becoming smooth near arm 
tip ; distally the arms are somewhat compressed ; the arms of 
the holotype are more than 200 mm. from the radial to the 
tip. Oral surface of arms with numerous granules and little 
plates, which are particularly crowded along the margins of 
the food-groove. 

Pinnules rather stout, four-sided, somewhat flattened ; each 
segment is more or less concave or hollowed out on both the 
proximal and distal sides ; this is very marked on distal side 
of first pinnule but on the second is nearly wanting, the distal 
margin of the latter being compressed and keel-like ; subse- 
quently the concavity of the distal and proximal sides of the 
pinnules becomes a constant feature ; the oral surface of each 
pinnule is provided with granules which guard the food- 
groove; the terminal half of each pinnule is thus covered 

orally by a double, interlocking series of pointed granules. 
First pinnule (that on IBr2) about 20 mm. long with 17-18 
segments ; second somewhat longer ; third a little longer than 

1. Not counting the radials themselves, of course. 
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second ; fourth (that on IIBr 4) about 25 mm. long, with 
22-23 segments ; fifth about as long; sixth a little shorter ; 
succeeding pinnules decrease in length very gradually, 
becoming about 10 mm. long, with 15 or 16 joints ; this size 
continues to the terminal part of the arm, where, about fifty 
segments from the tip, it drops quickly to 2 mm. and less, 
with only three segments or even fewer ; there are half a dozen 
or more intermediate pinnules with 12, 10, 8 and 6 joints, but 
the transition is quite abrupt as is usual in the genus. 

Colour (in alcohol or dried from alcohol) either uniformly 
light bluish-grey, or crown pale yellow or whitish, and stalk 
deep greenish-blue in marked contrast. The holotype (in 
alcohol) is uniformly whitish with a distinct orange tinge, but 
only a small part of the stalk is attached to the magnificent 
crown. The stalk of this specimen, preserved dry, is deep 
greenish-blue. Unfortunately there are no notes on the colour 
in life, of any of the specimens, but it is not likely that the 
bluish shade in the stalk is the result of preservation. It is 
possible that the yellowish crowns are the result of preserva- 
tion in alcohol. There are seven specimens. 

This superb crinoid is well distinguished from all the pre- 
viously described members of the genus by the large number 
of segments in all the various numerical series; thus the 
number of internodals (usually more than 9 and often 14) is 
the maximum for the genus, the number of cirrus-joints is 
nearly the maximum, the number of radials is often the 
maximum, and the segments of both the I1Br and the III Br 
series approach the maximum number. In certain particu- 
lars, WM. rotundus, Carpenter, seems to be the nearest relative 
of M. cyaneus, but it has decidedly fewer cirrus-joints, and 
the distal brachials are not at all flaring, the arms being quite 
smooth; moreover the radials and the members of the IBr 
series are stouter, smoother and of quite a different shape in 
M. rotundus. As the only stalked crinoid as yet known from 
the coasts of Australia!, Metacrinus cyaneus is of unusual 
interest and will certainly rank as one of the “ Endeavour’s”’ 
most noteworthy discoveries. The geographical isolation of 
M. cyaneus is remarkable, the Kermadec Islands, nearly 2500 
miles to the north-east being the nearest locality where 
Metacrinus has been taken. 

Locs.—Kastern Slope, Bass Strait, about 200 fathoms. 
This specimen has been selected as the holotype. 

South-east of Wilson’s Promontory, Victoria. 

1. Sahul Bank, south of Timor, is scarcely Australian. 
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Twenty and a half miles S., 19° E. of Cape Everard, Victoria, 
90 fathoms. 

One good specimen from an unknown locality, but the 
appearance leaves little room for doubt that it is from the 
station south-east of Cape Everard, Victoria. 

Family COMASTERID:. 

Genus ComatuLa, Lamarck. 

COMATULA CRATERA,! sp. nov. 

(Plate II., fig. 1.) 

Disk of holotype, 13 mm. across ; arms 175 mm. or more in 
length, 4 mm. in transverse diameter at base, 5 mm. at 20 
mm. distance from base, and 3} mm. at 50 mm. from base. 
Centrodorsal pentagonal, 4 mm. in diameter; its sides are 
straight or more or less concave ; it is flush with the radials, 
all of which are fully exposed. Cirri none in the holotype and 
eight other specimens; in three specimens, a single small 
cirrus is present in each ; one specimen has two and one has 
three such cirri, each with 16-19 joints. The second radial is 
more than twice as high as the first and half again as wide ; 
the third (axillary) is triangular, nearly twice as wide as high. 
Brachials (beyond the tenth) broadly triangular, the pinnule- 
bearing end three times as wide as the other; the distal 

margin is slightly concave and projects as a faint articular 
tubercle where the brachial is widest ; the lowest brachials are 
nearly equally wide on the two sides and have the articular 
tubercle more marked on their proximal margins, but these 
tubercles are never conspicuous. Along the. median line of 
the arm is a slight keel ; it is better marked on some brachials 
than on others and the degree of development differs in differ- 
ent specimens. Syzygies between br. 1 and 2, and 3 and 4 
and then at intervals of 5-7 joints to about br. 30, after which 
the usual interval is 5, though 4 or 6 occur frequently. Pin- 
nules rather stout but becoming long and slender distally ; 
P, about 20-25 mm. long, with some 45 segments, of which not 
more than 12-15 make up the small terminal comb; suc- 
ceeding pinnules successively shorter to Pg which is about 
16 mm. long and has some 25 segments; terminal combs 
confined to first three pairs of pinnules; basal segments on 

Ae Kpatepa=strong, stout, in reference to the unusually thick arms. 
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all pinnules, much wider than high, and somewhat com- 
pressed, especially at distal margin; on Pe, Ps, P,, and P,, 
this compressed distal margin becomes a conspicuous project- 
ing keel on segments 2 and 3; beyond Pg, the pinnules 
gradually lengthen and become more slender until they may 
exceed 20 mm. in length and have 35 segments. 

Mouth radial in position, not very close to margin of disk, 
with equally developed food-grooves running to all the arms. 
There is no plating of disk or of the oral surface of arms and 
pinnules, but the membrane covering the disk is, when fully 
dried, seen to be filled with calcareous granules of very small 
size. Colour (in alcohol or dried), light fawn-colour with or 
without purple markings; perhaps in life all would show 
these purple markings more or less clearly; when well- 
developed they appear as longitudinal stripes one on each 
side of each arm, with a branch runnning up each pinnule ; 
distally the stripes fade away altogether; proximally the 
stripes on the inner side of a pair of arms unite at the tip of 
the axillary from which they arise, while those on the outer 
side broaden out and cover the radials except for a narrow 
median area ; even the centrodorsal may be purplish; the 
disk and oral surface of the arms are yellowish, quite yellow 
when dry. 

Whether this fine comatulid should be considered distinct 
from C. solaris is, of course, a matter of opinion. The 
locality is some four hundred miles further south than C. 
solaris has been recorded and the depth is considerably greater 
than any published for that species. In view of these facts, 
it seems to me that the absence of cirri and reduction of the 
centrodorsal plate, combined with the very different terminal 
combs of the oral pinnules and the absence of plating on disk 
and oral surface of the arm bases, warrant the recognition 
of the form by a different name. In C. solaris the terminal 
comb of P, consists of 35-40 segments and occupies nearly 
half the pinnule ; the shape of the individual teeth is, more- 
over, very different from what is seen in C. cratera. The 
comatulid taken by the ‘“‘ Alert ’’ at Port Molle, Queensland, 
referred by Carpenter to C. solaris, but specially discussed 
because of the absence of cirri and the unplated disk, is very 
possibly a specimen of C. cratera. 

Loc.—Kight miles east of Sandon Blufts, New South Wales, 
35-40 fathoms. Fourteen specimens. 
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xenus CoMANTHUS, A. H. Clark. 

COMANTHUS PERPLEXUM,! sp. nov. 

(Plate sine fie: 25) 

Centrodorsal well developed, nearly 5 mm. in diameter, 
slightly concave ; around its margin is a series of about 15 
cirrus-sockets, 7 or 8 of which bear more or less developed 
cirri; the largest of these are about 13 mm. long and consist 
of 16-19 segments, of which the terminal 3 or 4, aside from 
the claw, carry very insignificant elevations or ridges on the 
proximal dorsal margin. IBr series, 3, all visible, the 
axillaries broadly triangular, not in contact interradially. 
I[Br 4 (3+4), low, broad, smooth and practically without 
articular tubercles; distal margins distinct, slightly flaring, 
especially on IIBry; the whole series is only 5 mm. long 
and is nearly 4 mm. wide. IIIBr series 2, except on one 
IIBr series, where one arm has a IIIBr series 4 (3-++4) and 
the other arm is undivided. There are 4 IVBr series present, 
all 4 (8+4) and there are thus 44 arms; these are about 
100 mm. long and have approximately 100 segments beyond 
the last division; there is a syzygy between 3 and 4, and a 
second ten to fifteen segments beyond ; after that the syzygial 
interval is 5, with remarkable uniformity. Brachials quadri- 
lateral but except near tip of arm, the pinnular side is much 
wider than the one opposite ; distal margins flaring, thickened 
and minutely rough but not spinulose. Pinnules rather 
slender; P; about 17 mm. long, with 45 segments, of which 
only the terminal 10 form the comb ; Pz, shorter with about 35 
segments, 10 in the comb; P3 remarkably short and weak, 
scarcely 5 mm. long and consisting of only 18-20 segments, 
the terminal comb of 7 segments is well-marked ; none of the 
subsequent pinnules have a comb, but they gradually increase 
in length to 10 mm. or more, still consisting, however, of about 
20 segments ; none of the segments are conspicuously spinu- 
lose, though the terminal ones are more or less so, but the 
basal segments are notably triangular. Disk wanting. 
Colour (dry), uniformly pale fawn ; oral surface of arms and 
pinnules brownish-black. 

There is no doubt that this species is very near C. briareus 
(Bell), but after comparison with numerous specimens, I am 
unwilling to refer it to that species. The colour is naturally 
the most striking difference, but, of course, is the least 

1. Perplexus=puzzling, in reference to the doubt whether it is really a 
distinct species. 
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significant ; nevertheless it is noteworthy that all recorded 
specimens of C. briareus and all of the thirty specimens at 
hand are blackish-brown, brownish-black, or purplish-black ; 
one recorded from Western Australia by A. H. Clark has lighter 
linesonthearm. Aside from colour, the flaring distal margins 
of the low radials and of the brachials in C. perplexum are quite 
different from those of C. briareus, while the smoothness of 
the brachials and pinnules is noticeable, as contrasted with 
the rough arms of C. briareus. I have carefully compared the 
single specimen with the descriptions of C. webert and C. rotula 
of A. H. Clark, at the kind suggestion of that well-known 

authority on the group, but the cirri show at once that it is 
not C. weberi, and the characters of the centrodorsal, the 
cirri and the brachials seem sufficient to distinguish it from 
C. rotula. The geographical isolation of this interesting 
comatulid is remarkable for no near relative has been taken 
south of Port Molle and C. briareus is not known from south 
of Port Denison, some six hundred miles to the north. 

Loc.—Eleven miles south by east of Ballina, New South 
Wales, 27-28 fathoms. 

COMANTHUS PLECTROPHORUM,! sp. nov. 

(Plate IV., fig. 1.) 

Disk about 30 mm. in diameter; arms rather more than 
100 mm. long. Centrodorsal about 10 mm. in diameter and 
more than 2 mm. thick; its bare central area is very rough, 
slightly concave and about 6 mm. across. Cirrus-sockets in 
three crowded and irregular horizontal series. Cirri LV.-LX., 
29-37, usually about 32; some proximal segments, say 4-9, 
are cylindrical and longer than thick, 5 is particularly long ; 
beyond 10 the distal dorsal margin projects slightly, the 
segments become compressed and a marked dorsal keel] is 
formed, which is most fully developed on the four or five 
segments preceding the penultimate ; seen from the dorsal 
side this is more of a tubercle than a keel, but the lateral 

aspect is very keel-like. 

Radials entirely concealed; IBr 1 wide and low, in contact 
for about three-fourths of their height ; radial axillaries, very 
low and wide, at least three times as wide as high, not at all in 
contact with each other. JIIBr series 4 (3+4), in one 
instance only, 2, well separated from each other externally ; 
internally IIBr, are more or less in contact. IIIBr series 

l. wijKTpov=a spur+Qopew=to bear, in reference to the notable 

spurs on the pinnules. 
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4 (3+-4), in two instances only, 2; in the dry specimen the: 
distal margins of this series and the preceding are thickened 
and slightly flaring and there is little indication of synarthrial 
tubercles, but in the alcoholic specimen while very slight 
synarthrial tubercles are indicated the joints are all smooth 
and indistinct. IVBr series, when present, 4 (3-+4); not 
present at all in the dry specimen, but four such series are 
present in the alcoholic. Arms 40-44, terete; brachials 
soon become very markedly triangular, with thickened, 
flaring, roughened distal margins, but distally they again 
resume a quadrilateral form and the distal margins are not 
peculiar. A syzygy occurs between 3 and 4 and then at a 
variable distance of 8-16 segments ; after the second syzygy 
there may be a second interval of 8-10 segments, but as a rule 
syzygies become frequent and very regularly spaced, in one 
specimen at intervals of 5 segments and in the other at 6; 
that is, in one specimen each syzygial pair is followed by 3 
normal segments and then another syzygial pair, while in the 
other specimen, 4 normal segments intervene. 

Pinnules long and slender, especially the oral pinnules, of 
which the first exceeds 30 mm. in length and consists of more 
than 70 segments ; succeeding pinnules decreasing in length 
to P, which is only about 15 mm. long and contains only 20-25 
segments. Comb of lowest pinnules consists of about 12-15 
segments ; the combs persist as far as Py on which the comb 
consists of 7 or 8 segments. Basal segments of all pinnules, 
except at very tip of arm, much wider than long; on the 
basal and middle portions of the arm, 3-12 of these widened 
segments are conspicuous for their flaring, spinulose margins, 
which are prolonged on the aboral side into remarkable 
Spinulose spurs ; these spurs are, of course, largest and most 
fully formed on the basal segments (excepting the lowest two) 
of the lowest pinnules; passing distally along the arm, as. 
well as along each pinnule, these spurs become less and less. 
evident and finally disappear. Disk quite fully plated, 
especially along the food-grooves ; the position of the mouth 
cannot be determined in these specimens. Colour (of alco- 
holic specimen) light brown; cirri somewhat lighter than 
arms ; on drying, the colour becomes uniformly light fawn or 
very pale buff. 

This is a very well characterised and remarkable Comanthus, 
related to C. bennetti and C. pinguis, but easily distinguished 
from either, by the curious pinnule segments. The small 
number of arms and the colour will further distinguish it 
from C. bennetti, while the shape of the arms, especially at 
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base, separate it from C. pinguis. From the South Australian 
species CO. trichoptera, the size, the cirri and the pinnules all 
distinguish it without difficulty. 

Loc.—Kast of Flinders Island, Bass Strait, 100-300 fathoms. 
Two specimens. 

CoMANTHUS SPANOSCHISTUM,! sp. nov. 

(Plate IV., fig. 3.) 

Disk 5-12 mm. in diameter ; arms 30-80 mm. long. Centro- 
dorsal large and flat, 5 mm. in diameter in adults, and about 
1 mm. thick. Cirri, in one or in two imperfect series, about 
XXIV., 15-20; the longest are 10-15 mm. long ; segments 
4-7 or 3-8 are cylindrical and longer than wide, segment 4 (or 5) 
may be nearly twice as long as thick; distally the segments 
are a trifle compressed and the distal margin dorsally is 
elevated to form a low tubercle, which, at least on the pen- 
ultimate segment, is spiniform. Radials hidden; IBr 1 low 
and wide, more or less in contact ; radial axillary triangular, 
high and pointed, the height about two-thirds of the width. 
IIBr series, not often developed; when present, invariably 
4 (3+4) ; arms usually 10, in one specimen 13, in another 14, 
and in a third 19; No IIIBr series is developed. Brachials 
at first quadrilateral, but soon becoming triangular; distal 
margins becoming more and more flaring and overlapping 
until near tip of arm where the brachials become quadrilateral 
again and the margins hardly flare. Syzygies between 3 and 
4 and then at an interval of 7-11 segments; after that the 
syzygial interval is usually 5, but may be only 3. Pinnules 
long and slender; P, is over 10 mm. long and consists of about 
30 segments, of which about 15 make up the comb; Pz, is 
somewhat smaller and Ps; is only 8 mm. long and consists of 
20 segments, 9 in the comb; P, is 8 mm. long, but has no 
comb ; succeeding pinnules become more slender and increase 
in length to about 10 mm. ; basal segments of lower pinnules, 
more or less triangular with greatly flaring, spinulose margins 
which tend to project like rough spurs on the aboral side of 
the largest segments, much as in the preceding species (C. 
plectrophorum). Disk, except around tip of anal tube, 
smooth and naked; there are calcareous nodules in the anal 
tube. Mouth interradial. Colour, in alcohol and dry, more 
or less yellowish, with either a green or a brown cast; one 

1. gravos=rare+ ox coTos=Adivided, in reference to the scarcity of arm 

divisions. 
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specimen is very dull purplish with yellow cirri; others are 
yellowish more or less clouded with purplish ; in the 19-armed 
individual the dull purplish predominates. Twenty-three 
specimens. 

The specimen from off Noosa Head, Queensland, is notice- 
ably more slender than the others and the cirri are somewhat 
more compressed but these differences are very slight and no 
more than one might expect in view of the wide separation of 
Noosa Head from the Tasmanian waters where this species 
seems to be so common. It is no doubt nearly related to 
C. trichoptera, but the scarcity of division series and the 
absence of the peculiar axillaries characteristic of that species, 
would seem to preclude regarding the two as identical. Many 
of the specimens, even small ones, have the genital pinnules 
immensely swollen with the reproductive cells ; in some cases 
only the pinnules near the tip of the arm are unaltered. The 
specimens which have dates on the labels were taken in March 
and April, 1914, and thus it is evident that the species breeds. 

in late summer and early fall. It is possible, of course, that 
it has a prolonged breeding period. 

Locs.—Kast of Babel Island, Bass Strait, 60-70 fathoms and 
50-80 fathoms. 

North-east of Babel Island, Bass Strait, 100-170 fathoms. 

Twenty miles east of Babel Island, Bass Strait, 65 fathoms. 

East of Maria Island, Tasmania, 78 fathoms. 

East of Flinders Island, Bass Strait, 70-100 fathoms. 

Eastern Slope, Bass Strait, 70-120 fathoms. 

Off Noosa Head, southern Queensland, 16 fathoms. 

Family ZYGOMETRIDi. 

Genus ZYGOMETRA, A. H. Clark. 

ZYGOMETRA ELEGANS (Bell). 

Antedon elegans, Bell, Rep. Zool. Coll. H.M.S. ‘ Alert,’ 
1884, p. 162. 

Zygometra elegans, A. H. Clark, Smiths. Misc. Coll., 1., 
1907, p. 348. 

The occurrence of this comatulid as far south as Sandon 
Bluffs, New South Wales, is an interesting extension of its. 
range, since it is not recorded from a lower latitude than that of 
Port Curtis, Queensland. The three specimens are all of 
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large size (arms nearly 100 mm. long), but show considerable 
diversity of colour. One has 38 arms, the greater part of 
which are light brown, but basally all are heavily shaded with 
purple, the joints in particular being very dark ; there are 35 
cirri with about 54 segments ; they are, at base, dorsally pale 
brown, orally deep purple, but distally the purple becomes 
very gradually dominant until it includes all of both surfaces. 
The second has at least 36 arms (several are missing) which 
are light brown with more or less of a purplish cast ;_ basally 
three of the rays are very deep purple, the other two being 
decidedly lighter; there are more than 30 cirri with 47-53 
segments, light brown at base, but becoming purple distally. 
The third specimen, from off Noosa Head, Queensland, has 
only 29 fawn-coloured arms (dry), with a faint purplish cast, 
the joints distinctly darker than the segments ; there are, in 
marked contrast, 27 dull purple cirri, pale brownish at base 
dorsally (as in the centrodorsal), with 45-47 segments. In 
this dry specimen the IIIBr series is 2 except in one instance 
of 4 (3+4) but in the other specimens it is common to have 
the III Br series 4 (3+4), although 2 seems the usual number. 
The IfBr series, and the IVBr series, when present, are 
invariably 4 (3+4). The only VBr series noted is 2. 

Locs.—Kight miles east of Sandon Bluffs, New South 
Wales, 35-40 fathoms. 

Off Noosa Head, southern Queensland, 16 fathoms. 

ZYGOMETRA MICRODISCUS (Bell). 

Antedon microdiscus, Bell, Rep. Zool. Coll. H.M.S. “‘ Alert,” 
1884, p. 163. 

Zygometra microdiscus, A. H. Clark, Smiths. Mise. Coll., 1., 
1907, p. 348. 

This is a small, dry specimen of uniformly pale brown 
colour, with only 22 arms. There are 8 IJBr series, one of 
which is 2, the rest 4 (3-+4); there are 4 IIIBr series, all of 
which are 4 (3+4). The centrodorsal is low, conical, with 
25-30 cirri, the longest having more than 40 segments. P, 
has 27 segments and is relatively large, but is less than 20 mm. 
long. The occurrence of this species near the Capricorn 
Islands is quite to be expected, but nevertheless extends the 
known range of the species far to the south. The present 
specimen is naturally referred to Carpenter’s Antedon multi- 
radiata, but I think A. H. Clark is quite right in regarding 
that species as a synonym of Z. microdiscus. 

Loc.—Thirteen miles north-east of North Reef, Capricorn 
Group, off Port Curtis, Queensland, 70-74 fathoms. 
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Family CALOMETRID 4. 

Genus OrEoMETRA, A. H. Clark. 

OREOMETRA PERICALLES,! sp. nov. 

(Plate III., fig. 1.) 

Disk wanting ; centrodorsal 6 mm. in diameter. Cirri all 
missing, but cirrus-sockets 17, their ventral portion well on to 
the radials ; centrodorsal slightly convex, smooth. IBr 1 
and 2 (the axillary) united by syzygy; radials in contact 
laterally, but [Br 1 and 2 clearly separated from the adjoin- 
ing series ; each of these segments is about three times as wide 
as high and 2 has a low, obtuse distal angle; there is a 
cylindrical, blunt, spine-like tubercle (sometimes a pair) on 
the proximal margin of 1 and another on the distal margin, 
in the median line; there are 1-3 somewhat similar but 
flattened projections on each anterior margin of the axillary, 
IlBr series 4 (3-+4), or once, 3 (2+3); segments 1-3 have 
the spine-like tubercle at the median, distal margin prominent, 
while the axillary may have one somewhat smaller, on each 
side; an additional similar tubercle may be developed in 
connection with the well-marked distolateral angles. Lower 
brachials quadrilateral with conspicuous distolateral angles 
on the pinnular side; the median spine-like tubercle is also 
often developed ; after the seventh or eighth, the brachials 
tend to become triangular and the distal margins tend to 
flare, but there is no overlapping. Syzygy between 2 and 3 
on every arm, with a IIBr series, but between 3 and 4 on 
arms arising direct from the radial axillary ; second syzygy is 
somewhere between the eighth and fourteenth segments ; 
after that the syzygial interval is five or six segments. 

P, somewhat prismatic, about 7 mm. long, of about 15 
segments, curved inward, flexible, but not at all flagellate, 
rather stout throughout; the first segment is notably en- 
larged, but not the second; P», erect, and spine-like, not at 
all prismatic, about 13 mm. long, of 15 nearly cylindrical 
segments, with spiny distal margins, all but the terminal and 
2 lowest, longer than thick ; P3 very similar, perhaps a little 
longer ; P, similar, perhaps a little shorter than P3; Ps5-Pio 
similar, but successively shorter and with fewer segments, 
which have less and less spiny distal margins; Py; of 11 
segments and about 8 mm. long; succeeding pinnules dis- 
tinctly prismatic and gradually increasing to about 10 mm. 
in length. Side and covering plates well developed. Arms 
about 75 mm. long. 

1. repixaddys=Very pretty, in reference to both form and colouration. 
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Colour, of the single dry specimen, purple and white ; 
centrodorsal, dorsal surface of brachials and of pinnules, and 
scattered spots elsewhere, white or whitish ; IBr series dirty 
whitish with a purple tinge ; IIBr series, a few of the lowest 
brachials, a conspicuous line along each side of each arm, and 
oral surface of pinnules, at least on basal portion, more or less 
deep purple. 

This very handsome species was at first referred to Zygo- 
metra on account of the syzygy in the radial axillary. Mr. 
A. H. Clark kindly suggested comparing it with Calometra and 
the examination of the pinnules indicated relationship to that 
genus. I think there can be no doubt, however, that this 
specimen is a representative of the recently described genus 
Oreometra and it is quite near the type-species, O. marie, 
A. H. Clark. The differences in the [Br series and in the 
pinnules, however, forbid referring it to that species. The 
occurrence of a syzygy between brachials 2 and 3 is note- 
worthy ; Mr. Clark says nothing about syzygies in either one 
of his two published descriptions of O. marie. He does say, 
however, that the connection between IBr 1 and 2 is ‘“‘an 
exceedingly close synarthry,” while I have been convinced 
after a careful examination of the distal face of IBr 1 that 
the joint is certainly not a synarthry in the present species and 
I do not see why it is not a syzygy. If it is a syzygy ora 
pseudosyzygy, it seems to me the genus is a connecting form 
with the Zygometride, if not actually a member of that 
family. The pinnules obviously count against any such view. 
The cirri I have not seen. 

Loc.—Thirteen miles north by west of Double Island Point, 
Queensland, 25-26 fathoms. 

Family HIMEROMETRID. 

Genus AMPHIMETRA, A. H. Clark. 

AMPHIMETRA CRENULATA (Carpenter). 

Antedon crenulata, Carpenter, Journ. Linn. Soc., Zool., xvi., 
1882, p. 507. 

Amphimetra crenulata, A. H. Clark, Smiths. Misc. Coll., Ix., 
10, 1912, p. 16. 

This is a fine adult individual with 28 arms; it had about 
25 cirri, the longest with 45 segments. The colour (dry) is 
uniformly brownish-white. The species was not previously 
known from south of Port Curtis, Queensland. 

Loc.—Thirteen miles north by west of Double Island Point, 
Queensland, 25-26 fathoms. 
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Family COLOBOMETRID. 

Genus OLiGoMETRA, A. H. Clark. 

OLIGOMETRA THETIDIS, H. L. Clark. 

Oligometra thetidis, H. L. Clark, Mem. Austr. Mus., iv., 11, 
1909, p. 522. 

These two specimens are uniformly yellowish in alcohol 
and show no noteworthy peculiarities. 

Loc.—Kastern Slope, Bass Strait. 

OLIGOMETRA ZEBRA,! sp. nov. 

(Plate IT., fig. 2.) 

Disk wanting ; arms about 70 mm. long. Centrodorsal, 
3 mm. in diameter, markedly concave. Cirri in a single, 
crowded, fairly regular marginal series of about 20, 
12-13 mm. long, each with 27 or 28 segments; all 
segments wider than long; basal ones nearly square 
but distally each successive segment becomes more com- 
pressed, ventrally rounded, and dorsally transversely 
ridged ; transverse ridges never conspicuous, but more 
evident on the last four serments (not counting the claw), 
especially on the penultimate, where it forms a well-marked 
opposing spine. IBr series not peculiar, the synarthrial 
tubercle, however, being quite distinct ; the axillary is nearly 
twice as wide as high; the adjoining rays are well separated 
from each other. Arms 10; brachials at first quadrilateral, 
becoming triangular, and then near tip of arm again quadri- 
lateral ; synarthrial tubercle of 2 and 3 well-marked ; neither 
distal margins nor distolateral angles peculiar, though the 
latter are evident enough, especially on terminal half of arm ; 
general contour of arm quite smooth. 

P,; about 7 mm. long, of 18 segments, not at all rigid or 
otherwise peculiar ; the basal 6 or 7 segments are wider than 
long while the succeeding are squarish, or a little longer than 
wide; the oral margins of the lower segments are barely 
produced into one or two minute spines, while the aboral 
margins are inconspicuous, flattened and a trifle roughened ; 
segments 8-12 are somewhat prismatic and the remaining 
segments are distinctly flattened. P, is 9mm. long, with 18-20 
segments ; it is very similar to P; but is evidently stouter and 
is clearly the largest pinnule on the arm ; the oral margins of 

1. Zebra, a Latinised form of the native name of the well-known Arata 

quadruped ; in reference to the colouration of the arms. 
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the basal segments are smooth, while the aboral margins are 
more or less produced as flattened, spinulose projections ; 
the distal margins of all the segments, except the first five or 
six are finely spinulose, but none of these characteristics are 
at all conspicuous. Ps is much like Pe, but a little smaller, 
while Py, which is probably the shortest pinnule on the arm, 
is only a trifle shorter than P3;; succeeding pinnules become 
very slender, 8-9 mm. long and with 22 or more segments. 
On the basal half of the arm, the pinnule-segments, except 
the basal two or three, have distinctly, but finely spinulose 
aboral edges and distal margins, but on the outer half of the 
arm they seem to be quite smooth. 

Colour (dry) of centrodorsal, basal portion of the cirri, all 
arm-segments and pinnules, uniformly pale buff or brownish- 
white ; cirri gradually become dull purple at tip, the lighter 
shade being confined more and more completely to the ventral 
side of the segments and finally is crowded out altogether ; 
arm joints rich reddish-purple, in sharp and handsome con- 
trast to the light segments; oral surface of pinnules very 
dark, almost black. One specimen. 

This seems to be a well-marked species, the long cirri, the 
flexible first pimnule, and the absence of conspicuous pro- 
cesses on the basal pinnule-segments combining to distinguish 
it at once from the other species of the genus. 

Loc.—Eleven miles east-south-east of Clarence River 
mouth, New South Wales, 35-36 fathoms. 

Family THALASSOMETRID. 

Genus PrinomEeTRA, A. H. Clark. 

PTILOMETRA MACRONEMA (Miiller). 

Comatula macronema, Miiller, Monatsb. K. Preuss. Akad., 
1846, p. 179. 

Ptilometra macronema, A. H. Clark, Smiths. REG: Coll., L., 
1907, p. 358. 

These ten specimens are all typical examples of this 
characteristic South Australian species. 

Locs.—Great Australian Bight, about 131° E., 62 fathoms. 

South-east of Flinders Island, South Australia, 37 fathoms. 

Sanders Bank, off Kangaroo Island, South Australia, 28 
fathoms. 

Forty miles west of Kingston, South Australia, 30 fathoms. 
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PTILOMETRA MULLERI, A. H. Clark. 

Ptilometra miilleri, A. H. Clark, Proc. Biol. Soc. Washington, 
xxii., 1909, p. 41. 

This large series of Ptilometras (one hundred and forty- 
five specimens) shows no tendency to intergrade with the 
preceding species and fully justifies Mr. Clark’s separation 
of the two forme The occurrence of this species off 
the mouth of the Clarence River, New South Wales, 

extends its known range northward about 150 miles. 
It is interesting to note that no Ptilometras were taken by the 
‘“ Endeavour ” in Tasmanian or Victorian waters, though the 
genus has been reported from Port Phillip. None of the 
material in the present collection throws any light on the 
disagreement between Mr. A. H. Clark and myself with 
reference to the young of Ptilometra. We are each equally 
sure of being right, and no doubt will continue to feel so until 
the life history of one of the members of the genus is fully 
known. It seems to me possible that Bell’s Antedon wilsoni, 
which I have never seen, and my Himerometra pedophora are 
the same species, but I am perfectly sure the latter is not a 
Ptilometra and has no near relationship to that genus. It is. 
to be hoped that some Australian zoologist will before long 
investigate carefully the life history of the comatulids, so 
accessible from Sydney or Melbourne. 

Locs.—Eleven miles east-south-east of Clarence River 
mouth, New South Wales, 35-36 fathoms. 

Eight miles east of Sandon Bluffs, New South Wales, 35-40: 
fathoms. 

Six miles east of Cape Hawke, New South Wales, 47-50: 
fathoms. 

Between Port Stephens and Newcastle, New South Wales, 
22-60 fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 
South-eastern coast of Australia. 

Genus CosMIoMETRA, A. H. Clark. 

COSMIOMETRA DASYBRACHIA,! sp. nov. 

(Plate IV., fig. 2.) 

Arms 20, about 90 mm. long. Centrodorsal about 4 mm. 
high and scarcely 5 mm. in diameter at base, markedly 

1. éagus=rough, downy+fpayiwy=the arm, in reference to the 

fine roughness of the arms, distally. 
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conical ; cirrus-sockets in ten vertical series of 3 or 4 each 
(about 35 altogether), the series separated radially by a rather 
broad area, with finely roughened surface. Cirri 45 to 50 mm. 
long, with 68-74 segments, of which the fifth or sixth is longest 
(much longer than thick) and all but the basal fifteen have the 
distal dorsal margin produced into what looks like a sharp 
spine, when seen from the side; distal segments, including 
this dorsal spine twice as wide as high. 

Radials completely concealed except for the small disto- 
lateral corner which appears in the interradial angles of the 
calyx. IBrl crescentic, the proximal margin strongly 
convex, the distal correspondingly concave ; excepting only 
the distal median portion, the whole surface is rough and 
spinulose, especially the lateral margins. IBr2 (axillary), 
rhomboidal with anterior margins, slightly concave; all 
margins finely serrulate and lateral surfaces rough and 
spinulose ; synarthrial tubercle of 1 and 2, smooth and 
rounded, low but distinct. IIBr series, 2, very similar to 
the [Br series, but the lateral spinulose surfaces are much 
less marked, especially on the axillary and are nearly wanting 
on the inner side. First two brachials are similar but are 
relatively much longer and narrower and have no spinulose 
lateral areas, though the lateral margins are very serrulate 
and rough. The division series and these two brachials have 
strongly flattened sides; the division series are in closely 
appressed contact, but the lower brachials are much less so, 
and probably in life hardly touch. Brachials 3-10 quadri- 
lateral, but subsequent segments become triangular, the 
distolateral angle being more and more prominent ; beyond 
the middle of the arm the segments become quadrilateral again 
and nearly as long as wide; proximally both proximal and 
distal margins are everted and rough, but beyond the 12-14 
joint only the distal margin is conspicuous ; even near the tip 
of the arm, however, the distal margin is not very flaring and 
it never overlaps the following segment. Beginning at the 
35th, or thereabouts, the distal dorsal surface of each segment 
is rough with minute spines and these soon cover the whole 
median area of the arm; near the tip, this area is a very 
narrow band. 

P, about 11 mm. long, of 25 smooth segments, the six basal 
ones much wider than long, somewhat axe-head shaped, much 
flattened dorsally ; remaining segments longer than wide, or 
at least as long, the eighth segment being the longest. P»2 
similar, but only 10 mm. long and with only 22 segments. 
Ps similar, but a little shorter. P4-P1)9 more prismatic, only 
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5-6 mm. long, with 12-14 segments, which have the distal 
margins, and a sharp dorsal keel, finely serrulate ; remaining 
pinnules similar, but becoming much more slender, longer 
(8-10 mm.), and with more segments (17-18); the sharp, 
serrate dorsal keel is well-marked. Side and covering plates, 
highly developed. First syzygy between 3 and 4; in eleven 
arms of one specimen, but in only one arm of the holotype, a 
second occurs between 5 and 6, and the third is somewhere in 

the region between segments 18 and 27; in the other arms, 
the second syzygy is generally not until after the twentieth 
segment; distally the syzygial interval is at first 6-8, but 
near the tip of the arm it decreases to 4 or 5. Colour (in 
alcohol) yellowish-brown; when dry, the shade is much lighter. 

While this species resembles both C. komachi and C. helene 
in the general character of the arms, the much more numerous 
cirrus joints, the longer pinnules and the markedly conical 
centrodorsal seem to prove it is quite distinct. The genus 
was not previously known from Australian waters. 

Loc.—East of Flinders Island, Bass Strait, 70-100 fathoms. 
Two specimens. 

Family ANTEDONIDi. 

Genus CompsoMETRA, A. H. Clark. 

COMPSOMETRA INCOMMODA (Bell). 

Antedon incommoda, Bell, Ann. Mag. Nat. Hist., (6), ii, 
1888, p. 404. 

Compsometra incommoda, A. H. Clark, Mem. Austr. Mus., 
iv.,,15, LOU jo 792. 

Loc.—South-east of Flinders Island, South Australia, 37 
fathoms. ‘I'wo specimens. 

COMPSOMETRA LOVENI (Bell). 

Antedon loveni, Bell, Proc. Zool. Soc., 1882, p. 534. 

Compsometra lovent, A. H. Clark, Proc. Biol. Soc. Washing- 
ton, xxi., 1908, p. 131. 

None of the specimens of Compsometra are especially note- 
worthy, but they give added weight to the correctness of 
Mr. A. H. Clark’s opinion that there are two distinct species in 
the seas of south-eastern Australia. To judge from the present 
collection, as well as from previous records, C. incommoda 
would seem to be the more southern form, occurring from 
Port Jackson, New South Wales, southward and westward 
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to Flinders Island, South Australia, while C. lovent occurs 
from Port Jackson northward to Claremont Island, Queens- 
land. It is true that C. loveni is recorded from Port Phillip, 
Victoria, but further proof of its occurrence there is desirable. 
Perhaps the specimen in the British Museum is the victim of 
a misplaced label or a slip of the pen. 

Locs.—Twenty miles north-north-east of Double Island 
Point, southern Queensland, 30 fathoms. One specimen. 

Thirteen miles north by west of Double Island Point, 
Queensland, 25-26 fathoms. One specimen. 

ASTEROIDEA. 

The Starfishes, which the “Endeavour” collected, may 
fairly be counted as one of the most interesting lots which 
has been brought together by any one vessel since the 
‘““Challenger’s ” famous voyage. It is not so large as some 
that have been gathered by the “‘ Albatross,” but its value is 
disproportionate to its size, since it adds so much to our 
knowledge of the Australian marine fauna, three-fourths of 
the species taken being remarkable for one reason or another. 
The collection consists of two hundred and sixty-five speci- 
mens representing forty-four species, but fifteen of the species 
are represented by a single individual each ; only four species 
are represented by more than twenty specimens each and of 
none are there twenty-five. As a natural consequence there 
is little opportunity to discuss growth changes or even 
individual diversity. Of the forty-four species, twenty-one 
are new to science, four are new to Australia and nineteen 
were previously known from that continent. But even 
among these nineteen species, there are a number whose 
occurrence in the ‘“‘ Endeavour” collection adds important 
data to our knowledge of their distribution. There is one new 
genus and several of the new species compel modifications of 
the diagnoses of the genera in which they are placed. The 
occurrence of the genera Lonchotaster, Mimaster, Mediaster, 
Calliaster, Ogmaster, Pteraster, Zoroaster, Pedicellaster and 
Odinia in Australian waters is of great interest ; several of 
them have not previously been known in that quarter of the 
globe, and at least three of them are characteristic of the 
North Atlantic, where all, save Calliaster and Ogmaster occur. 

The geographical distribution of the species is of much 
interest, as it reveals a very marked difference between the 
eastern, southern and western coasts of the continent. Of 
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the forty-four species, one from Lord Howe Island and one 
from Masthead Island, were not collected by the ‘“ En- 
deavour ”’ but are from shore collections made by naturalists 
not connected with that vessel. Of the remaining forty-two, 
twenty-three were taken only in southern Australian waters, 
that is, south of Lat. 37° and east of Long. 128°, or in other 

words, on the coasts of South Australia, Victoria and Tas- 
mania ; of these twenty-three, nine were taken in the Great 
Australian Bight and three, all new to science, only there. 
There are eleven species from the eastern coast, of which ten 
were not found south of Port Jackson, while one was found 
at Shoalhaven Bight ; only two of the eleven are new forms, 
the other nine being well-known species of tropical Australia. 
Only three species, all previously known, were found on both 
the eastern and southern coasts. There are four species from 
the western coast only, north of Cape Naturaliste, all of which 
are very distinct and highly characteristic forms. Of one 
species, Specimens are present from Western Australia and from 
Tasmania, but the identity of the two is not perfectly estab- 
lished. There are no species in the “ Endeavour ”’ collections. 
represented by specimens from all three coasts, but a few are 
known with that extensive range, such as Luidia maculata, 

Coscinasterias calamaria and Allostichaster polyplax ; the two 
latter are distinctly southern species but the Lwidia is a 
tropical form and its occurrence on all sides of the continent is 
most interesting. Two species, Oreaster gracilis and Ansero- 
poda rosacea occur on both the east and west coasts, but not 
on the south; like the Lwidia they are tropical species. It 
is probable that Plectaster decanus is a southern species 
occurring on all three coasts, but the evidence is as yet 

incomplete. 

About one hundred species of Starfish had been recorded 
from Australia, including Lord Howe Island and Tasmania, 
prior to 1915, but of these some twenty are of very doubtful 
authenticity and ten others, while valid species, are of very 
unlikely occurrence in Australia. The ‘‘ Endeavour ’”’ col- 
lections include twenty-five additions to the list, thus making 
up for most of those which must be stricken from the full list. 
It may not be out of place to add that the Museum of Com- 
parative Zoology collection contains sixteen additional species 
from Torres Strait, and we are therefore safe in affirming that 
more than a hundred valid species of starfish are known from 
Australian waters, in less than three hundred fathoms. Of these 
at least seventy, or more than two-thirds, are peculiar to 
Australia. 
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Family LUIDIIDi. 

Genus Lurp1a, Forbes. 

LUIDIA FORFICIFER, Sladen. 

Luidia forficifer, Sladen, Chall. Rep., Zool., xxx., 1889, 
p. 258. 

This individual seems to be undoubtedly conspecific with 
the one taken by the ‘“ Thetis”? in Newcastle Bight, New 
South Wales, at about the same depth. Both specimens differ 
from Sladen’s types, which were taken north of Australia, in 
the absence of the pedicellariz along the ambulacral furrows ; 
in the New South Wales material, the pedicellariz occur only 
close to the mouth. It is possible that more and _ better 
material will show this difference to be quite inconstant, but 
on the other hand, direct comparison of specimens from 
the northern coast of Australia with specimens from the 
south-east coast may demonstrate that they represent two 
distinct species. 

Loc.—Six miles east of Sandon Bluffs, New South Wales, 
35-40 fathoms. 

Luip1a macusaTa, Wiiller and Troschel. 
(Plate V.) 

Luidia maculata, Miller and Troschel, Sys. d. Ast., 1842, 
Ponda 

The occurrence of this East Indian species in the Great 
Australian Bight is particularly noteworthy. All of the six 
specimens have seven rays. 

Locs.—East of Fraser Island, Queensland, 25-30 fathoms. 

Eight miles east of Sandon Bluffs, New South Wales, 35-40 
fathoms. 

South-east of Flinders Island, South Australia, 37 fathoms. 

Family ASTROPECTINID. 

Genus ASTROPECTEN, Gray. 

ASTROPECTEN PECTINATUS, Sladen. 

Astropecten pectinatus, Sladen, Journ. Linn. Soc., Zool., 
Xvii., 1883, p. 251. 

Most of these twenty-one specimens are large adults (largest 
with R=125 mm.) but half a dozen are still immature, with R 
only 35-40 mm. There are no specimens of intermediate size. 
In colour there is considerable diversity ; the specimens from 
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Oyster Bay, Tasmania, are uniformly gray, those from the 
south coast of Australia are pale yellow, about half the adults. 
are pale fawn-colour, and the remaining specimens are red- 
brown. Both the “ Thetis’ and the ‘‘ Endeavour ”’ collec- 
tions show that this is a common and widely distributed 
species, apparently characteristic of south-eastern Australia. 
The careful working out of its growth changes would be of 
the greatest value to students of starfishes, as it would throw 
much light on the validity of specific characters in the large, 
cosmopolitan genus to which it belongs. It is to be hoped 
that some Australian zoologist will soon undertake the work. 

Locs.—Kighteen miles south-west of Lady Elliott Island,,. 
Queensland, 18 fathoms. 

Eleven miles south by east of Ballina, New South Wales, 
27-28 fathoms. 

Six miles east of Sandon Bluffs, New South Wales, 35-40- 
fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Oyster Bay, Tasmania. 

Southern coast of Australia. 

Great Australian Bight, 80-120 fathoms. 

ASTROPECTEN PREISSII, Miiller and Troschel. 

Astropecten preissit, Miller and Troschel, Arch. f. Naturg..,. 
ix.i., 1843, p. 119. 

Four of the rays in this individual are regenerating, while- 
the fifth is broken in two; the latter, however, has no part 
lacking, and measures 150 mm. in length. Since r=only 20: 
mm., R=7}r, whereas in Miller and Troschel’s type R=5} r. 
In other particulars, however, this specimen agrees well with 
Muller and Troschel’s description, and since their type is said. 
to have come from south-western Australia, it seems best to 
refer this individual to their species. 

Loc.—South-east of Flinders Island, South Australia, 37° 
fathoms. 

Genus LOoNCHOTASTER, Sladen. 

LONCHOTASTER MAGNIFICUS,! sp. nov. 

(Plate VI., fig. 1-2.) 

R=155 mm.; r=50 mm.; R=3r. Br=45-50 mm.; 
R=3-3.5 br. Disk very large, flattened but elevated in the. 
central area and along the radii; rays broad, flat, tapering 

1. Magnificus=superb ; in reference to its notable size and appearance. 
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uniformly to a blunt point. Disk and rays, within area 
bounded by superomarginal plates, covered by small (little 
exceeding 1 mm. in diameter of the slightly capitate top), 
crowded paxille, each of which bears numerous (50-100) 
short, slender, delicate, somewhat glassy spinelets ; paxille 
without definite arrangement, except along sides of rays, 
where series parallel to the width-diameter of the supero- 
marginal plates may be distinguished ; there are usually 2, 
but may be 3 such series adjoining each superomarginal plate. 
Madreporic body very large, 14 mm. across, carrying about 
50 paxille which tend to conceal it very completely ; these 
paxillee are lower and less perfectly formed than those on the 
disk itself; the outer margin of the madreporite is 9 mm. 
from the inner margin of the superomarginal plates. The 
latter are 46.or 47 in number on each side of each ray; those 
near the interradial angle are about 2 mm. long by 6 mm. 
wide, but as one passes distally length increases and breadth 
decreases and near the middle of the arm they are 3 mm. long 
and 4 mm. wide; the length never quite equals the width ; 
all of the superomarginals are densely covered by minute 
spinelets like those of the paxille; there are no spines or 
enlarged spinelets anywhere on the abactinal surface. 
Terminal plate small, slightly swollen, smooth, pentagonal- 
cordate, with rounded angles. 

Inferomarginals correspond in number and position with 
the superomarginals but are much larger and project con- 
spicuously beyond them, except near tip of ray ; the inter- 
radial ones are 2 mm. long by 9 mm. wide, while those near 
the middle of the arm are 3 mm. by 6 mm. ; their covering 
consists of a close coat of short, flattened, blunt spinelets, 
much coarser than those on the superomarginals. Fasciolar 
channels between marginal plates neither peculiar nor con- 
spicuous. Actinal intermediate plates wanting at tip of ray; 
the series adjoining the adambulacrals begins at about the 
tenth inferomarginal from tip ; a second series begins at about 
the 17th-20th inferomarginal from tip ; a third at about the 
30th ; the last becomes irregular and difficult to follow before 
reaching the mouth. The remainder of the large, actinal inter- 
radial areas are covered by similar but smaller plates forming 
parallel, radial series between adambulacral and_ infero- 
marginal plates ; these radial series are fairly regular ; usually 
a distinct unpaired series of about 5 plates occupies the 
midradial lines, but reaches little more than half-way to the 
inferomarginals. All the actinal plates are covered, like the 
inferomarginals, with short, flattened, rough spinelets, wider 
and blunter on central area of each plate than along its 
margins. There are no spines or enlarged spinelets anywhere. 
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Adambulacrals about 57 on each side of each furrow, dis- 
tinctly longer than wide, except near arm-tips ; furrow margin 
with 8 conspicuous spines, the adoral and aboral ones being 
distinctly smallest, the others about 3 mm. long ; outside of 
this series is a well-spaced line of 3-5 shorter and more slender 
spines and external to them is an irregular line of 4-6 small, 
slender spinelets ; a few extra spinelets may occur on the outer 
corners of the plates, but there is no tendency to form pedi- 
cellarial groups. No pedicellarie are to be seen. Oral 
plates large, swollen, covered by flattened spinelets similar to 
those on the actinal plates, but distinctly larger ; oral spines 
coarse and heavy, but neither number nor arrangement is 
peculiar. Colour, light dirty grayish, more or less yellow on 
various irregular areas. 

This individual is much larger than either of the species, 
collected by the *‘ Challenger,” and for which the genus was 
established, is known to be, and it is not impossible that it 
will prove to be an adult specimen of L. forcipifer, which was 
taken south of Australia in 1950 fathoms. This seems to me 
highly improbable, however, for the difference in the form, in 
the paxillz and in the matter of pedicellaria are very marked. 
Nevertheless I think there can be little doubt that the two 
forms are congeneric. 

Loc.—Great Australian Bight, 80-120 fathoms. 

Genus PsriasterR, Sladen. 

PSILASTER ACUMINATUS, Sladen. 

Psilaster acuminatus, Sladen, Chall. Rep., Zool., xxx., 1889, 
p. 225. 

Except in size, these four specimens show little diversity ; 
in the smallest R=42 mm.; in the largest R=100 mm. The 
actinal interbrachial areas differ considerably in size in the 
different specimens ; in the one from the Eastern Slope, Bass 
Strait, they are relatively much larger than in Sladen’s figure, 
which answers well for the other specimens. All four indi- 
viduals are somewhat rubbed, and the two largest are in rather 
poor condition ; in none do I find any trace of spines on the 
superomarginal plates. 

Locs.—Eastern Slope, Bass Strait, 80-200 fathoms. 

South of Gabo Island, Victoria, 200 fathoms. 

Great Australian Bight, 80-120 fathoms. 
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Family GONIASTERID. 

Genus Mimaster, Sladen. 

MIMASTER GRACILIS,! sp. nov. 

(Plate VII., fig. 1-2.) 

h—oosmm. =) T— tS mm.  R=3.620.- | br=8 mm: ; 
R=3.3 br. Br at middle of ray, 8 mm.; at tip, 3 mm. 
Disk large, very flat in holotype, but much thicker and more 
elevated in other specimens ; rays narrowing rapidly from the 
rather broad base, at first flattened but more or less cylindrical 
near tip. Abactinal surface of disk and rays covered by 
rounded or substellate plates, which, near centre of disk and 
along the radial lines are quite closely crowded ; each plate 
bears a paxilla crowned with 10-12 (or more) slender spinelets 
exceeding the length of the paxilla stalk ; the appearance of 
preserved specimens abactinally depends primarily on whether 
these spinelets were drawn together into a cylindrical bundle 
on each paxilla, when the starfish died, or whether they re- 
mained more or less flaring; the spinelets are so delicate, 
they are frequently more or less broken. Madreporic body 
large, about 5 mm. in diameter, fully exposed; its distal 

margin is about 2 mm. from the superomarginal _ plates. 
The latter are 50 or more in number, very small, scarcely 

larger than some of the abactinal plates; each carries an ordi- 
nary paxilla. As a rule, they are above and opposite corre- 
sponding inferomarginals but here and there they alternate 
with them ; often the series is not easy to distinguish. Ina 
small specimen, R=27 mm., the superomarginals are rela- 
tively much larger ; particularly in the interbrachial arc they 
are well-marked oblong plates, longer than wide, and forming 
a very regular series. Terminal plate moderate, roughly 
dumb-bell shaped, being deeply notched both distally and 
proximally ; apparently, in life, it is covered by minute 
spinelets, but in the preserved specimens, except the youngest, 
these are all rubbed off. 

Inferomarginals of about the same number as_ supero- 
marginals or somewhat fewer, larger and forming a more 
perfect series; their paxille are larger and carry longer 
spinelets, but they are by no means conspicuous. Actinal 
intermediate plates wanting at tip of ray ; the series adjoining 
the adambulacrals begins at about the tenth inferomarginal 
plate from tip; a second series begins at about the seven- 
teenth plate and a third at about the twenty-second ; at the 

‘ 1. Gracilis=slender ; in reference to the very narrow rays. 
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base of the ray there are 8 such series. Actinal interradial 
areas large, covered by the transverse series of squarish, 

scarcely overlapping plates; these plates have the paxilla 
stalk reduced to an oval knob, but the spinelets are long, 
numerous and flaring. Adambulacral plates more than 70, 
wider than long ; those nearest the mouth are about 2 mm. 
wide by a millimeter long ; furrow margin with 3, or usually 
4, slender, blunt, somewhat flattened spines of which the 
middle one or two are longest and may be 2 mm. long; outside 
of this series are three or four parallel series of similar but 
smaller spines : the whole plate is thus fairly well covered by 
15-20 spines, the marginal ones largest, the outermost like 
those on the actinal plates. There are no_pedicellarie. 
Oral plates conspicuous, swollen ; each bears a curved ridge 
5 mm. long, carrying a double series of spines ; these ridges 
lie with concave surfaces together, so that although in contact 
distally and proximally, they are well separated at the middle ; 
the spines at the distal end are like the spines on the actinal 
plates but become longer and stouter proximally and at the 
tip of the jaw are larger than any of the adambulacral spines. 
Colour, light yellowish-brown or dirty yellowish. Five 
specimens. 

The previously known species of this genus are from the 
North Atlantic, from the Pacific, west of the southern point 
of America, and from the Moluccas. The discovery of this 
fourth species south-east of Australia is therefore of great 
interest. There is little reason to doubt that it is a Mimaster, 
but it is easily distinguished from the previously known 
species by the shape of the rays, and by the adambulacral 
armature. In the appearance and position of the madreporic 
body, the Australian species resembles MW. cognatus, the South 
American species ; in the North Atlantic species VW. tizardi, 
the madreporic body is concealed by paxille. The genus is 
a perplexing one and its real relationships are still obscure. 

Locs.—South of Gabo Island, Victoria, 200 fathoms. This 
specimen has been selected as the holotype. 

Between Gabo Island, Victoria. and Disaster Bay, New 
South Wales, 50-100 fathoms. 

Genus Nectria, Gray. 

NECTRIA OCELLATA, Perrier. 

Nectria ocellata, Perrier, Arch. de Zool. exp. et gén., v., 
1876, p. 4. 

This is a nice series of twenty-two specimens, the smallest 
having R=17 mm. and the largest, R=130mm.__In the latter 
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r=35 mm. and br=40 mm. Comparison of these two 
specimens brings out the interesting fact that there is almost 
no increase, during growth, in the number of the big paxilli- 
form ossicles; in the small specimen there are 7 in the 
midradial line of each arm, and about 8 in each interradial 

area ; the whole dorsal surface is almost completely covered 
by them. In the big specimen, there are only 7 or 8 well 
formed ones on each radial line, while in the interradial areas 
the number is not more than 8 or 10; along the sides of the 
basal part of each ray new ones have formed, but they are 
smaller than the others and merge into the ordinary abactinal 
plates. But in the large specimen, the ossicles are widely 
separated from each other, the abactinal skeleton and papular 
areas being fully exposed. In the small specimen, there are 
only 12 marginal plates in each series on each ray; they 
are closely joined with no trace of intermarginal papule. 
Even in the large specimen, however, I fail to find any 
intermarginal papule. 

Locs.—North-east of Cape Pillar, Tasmania, 55-80 fathoms. 

Oyster Bay, Tasmania, 60 fathoms. 

Off Babel Island, Bass Strait, 50-60 fathoms. 

Between Davenport and Launceston, Tasmania. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Great Australian Bight, 80-120 fathoms. 

NECTRIA OCELLIFERA (Lamarck). 

Asterias ocellifera, Lamarck, Anim. sans Vert., ii., 1816, 
p. 553. 

Nectria ocellifera, Gray, Ann. Mag. Nat. Hist., vi., 1840, 
p. 287 (oculifera, lap. cal.). 

These five specimens are probably from the same lot as those 
in the Western Australian Museum at Perth, by means of 
which it was possible to clear up the difference between 
N. ocellata and N. ocellifera.1 There can be no doubt, I 
think, that the two species are perfectly distinct, and the 
“* Endeavour ” collections seem to confirm the view that their 
areas of distribution do not overlap. The specimens of JN. 
ocellifera at hand are all small, having R only about 40 mm. 

Loc.—Between Geraldton and Cape Naturaliste, Western 
Australia. 

1. H. L. Clark—Rec. West Austr. Mus., i., 1914, p. 139. 
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Genus NyMPHASTER, Sladen. 

As regards the generic name, it is to be regretted that 
Koehler still persists in using Dorigona in place of Nymphaster. 
Sladen, in 1889, Verrill, in 1899, and Fisher more recently, 
have pointed out that Dorigona is not one of Perrier’s genera, 
but dates back to Gray. Its type is either D. reevesii, Gray or 
D. longimana (Mobius) ; no other species can be the type since 
these are the only species mentioned by Gray, who, however, 
designated no type. It has been shown, and, so far as I know, 
never questioned, that D. reevesiz, Gray is synonymous with 
Goniodiscus capella, Muller and Troschel, 1842. Now von 
Martens constituted a subgenus, Ogmaster, for G. capella in 
1865, a year before Gray proposed Dorigona. All later writers. 
have agreed that G. capella is entitled to generic rank and, 
including Koehler himself, use Ogmaster capella as the correct 
combination. Hence Dorigona longimana (M6bius) must be 
the type of Dorigona, and Lam quite unable to see why Sladen 
should have deliberately replaced Gray’s name with one of his. 
own coining, /conaster. So far as I can see [conaster is a pure 
synonym of Dorigona, which is a monotypic genus with 
Astrogonium longimanum, Mobius, as its type. 

It is evident then that Nymphaster and Dorigona are not in 
any way equivalent terms. Koehler proposes to restrict Nym- 
phaster to the forms in which the superomarginal plates are 
separated by a single median row of abactinal plates and use 
Dorigona for the forms in which the superomarginal plates are 
in contact dorsally. It is, of course, obvious that Dorigona 
cannot be used in any such way. Moreover Verrill, in 1899, 
proposed Nereidaster for the species with separated supero- 
marginals, and restricted Nymphaster to the species which 
Koehler would call Dorigona. This he was perfectly justified 
in doing, for Sladen designated no type for the genus in which 
he included five species. Clearly Dorigona, Koehler, is a 
perfect synonym of Sladen’s Nymphaster as restricted by 
Verrill, and has no close relationship to Dorigona, Gray. It 
is to be hoped, therefore, that our able and honoured French 

colleague will no longer reject Nymphaster and will confine 
Dorigona to Mobius’ remarkable species. 

NYMPHASTER PENTAGONUS,! sp. nov. 

(Plate VIII., fig. 1-2.) 

R=60 mm. or thereabouts; r=18mm.; R=3.3r. Br= 
10 mm.: R=6 br. Br at middle of ray, 6 mm.; at tin, 

1. Pentagonus=with five angles, or, as usually understood, five-sided + 

in reference to the nearly straight-sided area of abactinal plates. 
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apparently about 2 mm. Breadth at proximal margin of 
first superomarginals which meet=length of first three supero- 
marginals (counting from interradius). Disk flat, rather 
large ; rays moderately long and quite narrow, all broken at 
tip, but one seems to be nearly complete, quadrangular in 
cross-section with very slightly rounded angles, the width 
slightly exceeding the thickness, at all points. Abactinal 
plates entirely confined to disk, forming an almost perfectly 
pentagonal area, the sides of which are so slightly concave 
as to appear almost straight ; there are 650-700 plates in this 
area but most of these are very small and lie along the 
boundaries formed by the superomarginal plates; the largest 
abactinal plates are near the centre of the disk in the inter- 
radii and along the midradial lines. At the centre of the 
disk and in the radial areas where the papule occur, the 
plates are more or less stellate or substellate basally, the upper 
surface being rounded pentagonal or subcircular ; each plate 
carries 15-25 coarse granules, nearly spherical and not at all 
rough, those of the marginal circle not being appreciably 
different from the rest ; near the superomarginal plates, the 
abactinal plates are so small and crowded, the granules tend 
to form a continuous coat with those on the superomarginals. 
The latter are apparently rather more than 20 on each side 
of each ray, and excepting the basal 4 pairs are in complete 
contact in the midradial line ; they are very flat, not at all 
tumid, and in the interbrachial arcs overhang the infero- 
marginals ; eight superomarginals make up each side of the 
disk-pentagon ; they are wider than long, the middle pair 
being each 5 mm. wide by 2.5 mm. long ; at the middle of the 
arm the superomarginals are each about 2 mm. long, 2 mm. 
wide, and 1.5 mm. thick ; all the superomarginals are covered 
by a uniform coating of granules similar to those on the 
abactinal plates ; these are largely rubbed off in the present 
specimen ; on the entire surface of each of the middle pair of 
superomarginals, there are about 200 granules. 

Inferomarginals coincide in number and position with the 
superomarginals (except when regeneration has occurred), but 
owing to the presence of the ambulacral groove they are much 
narrower ; at the middle of the arm they are about 2 mm. long, 
1mm. wide and | mm. thick; like the superomarginals, they are 
clothed with a close coat of granules, each one of the middle 
pair carrying about 150. Actinal intermediate plates wanting 
on rays; the series adjoining the adambulacral plates, extends 
only to the fourth inferomarginal and contains 10-12 plates ; 
outside of it is a series of 6-8 plates, then a series of 5-6, then 
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a series of 2 or 3, and then a single plate, against the infero- 
marginals, completes the covering of the area ; all these plates 
tend to overlap inwardly and proximally ; all are bearers 

of granules like those on the inferomarginal plates. Adambu- 
lacral plates about 40, at first wider than long, but rapidly 

decreasing in breadth and becoming twice as long as wide - 

distal to middle of arm there are about 7 adambulacrals to 

about 5 inferomarginals ; the furrow margin is at first nearly 

straight, but soon becomes convex and then the convexity 
becomes more and definitely restricted to the adoral end ; 

distal to the middle of the arm, these convexities on plates of 
opposite sides tend to meet across the furrow, the bridges 
thus formed alternating with conspicuous pores where the 
plates are not in contact ; proximally there are 6 or 7 blunt, 

somewhat angular, more or less flattened spines, about half a 
millimeter long on the furrow margin of each plate; the 

middle spines are longest, the proximal and distal shortest ; 

on the plates distal to arm-middle there may be 8 or 

9 spines in the series, but they are decidedly shorter ; 
outside the marginal series is a parallel set of 3-5 much 
smaller, thicker spines or high granules, and external 

to it a parallel series of 5-6 granules like those on the 
actinal plates ; additional similar granules may occur between 
the two external series or outside the outer one ; the adambu- 

lacrals may thus be about as well covered with granules as 
any of the actinal plates. Oral plates neither conspicuous nor 
peculiar, only the proximal spines enlarged and they not very 
greatly. Pedicellarize none. Colour gray, more yellow 
beneath ; nearly white where the granules are rubbed off. 

The markedly pentagonal abactinal area, the flat and over- 
hanging interradial superomarginals, the adambulacral arma- 
ture and the general proportions remind one very strongly of 
N. albidus, from the tropical Atlantic, but the adambulacral 
spines are angular and flattened in the Australian species and 
eight superomarginal plates, instead of six, make up the disk 
boundary on each side. None of the species from the Indian 
Ocean and Philippine Islands seem to be any nearer than 
N. albidus to this South Australian species. 

Loc.—Great Australian Bight, 129° 28’ E., 250-450 fathoms. 
One specimen. 
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Genus MEDIASTER, Stimpson. 

MEDIASTER AUSTRALIENSIS,! sp. nov. 

(Plate ix., fig. 1-2; Fig. 1-3.) 

R=82 mm.; r=30 mm.; R=2.67r. Br=30 mm.; 
R=2.67 br. Br at middle of ray=11 mm. ; at tip, 2.3 mm. 
In the largest specimen, R=100 and r=40 mm. Disk large 
and flat ; arms wide at base but tapering rapidly to a nearly 
cylindrical tip. Abactinal plates tabulate, more or less paxilli- 
form (Fig. 1) especially at centre of disk and along midradial 

Rig, LxlO.. Fig. 2.x10, 

Fig. 3.x10. 

lines ; small and numerous; the largest and most paxilli- 
form are crowned with a marginal series of 12-15 angular, 
blunt spinelets or coarse granules and within this circle 
3-8 similar but smaller granules; the smallest and least 
paxilliform plates adjoin the superomarginals in the 
interradial areas and are crowned with a little group 
of 3-5 angular granules; the coarseness or fineness 
of the paxillar granules shows great diversity in different 
individuals and even in different parts of the same disk ; thus 
in one specimen, plates proximal to the madreporite carry 
10-20 coarse, well-spaced granules, while plates of the same 
size, distal to the madreporite, carry 25-40 smaller, more 

rounded and more crowded granules. Occasionally one or 
more of the granules is replaced by a 2-jawed pedicellaria ; in 
the holotype, these pedicellariz are very numerous and are so 
much higher than the granules (about twice as high), that they 
are quite conspicuous ; they are also quite symmetrical and 
frequently entirely replace the granules on the top of the 
plate (Fig.2); in other specimens, pedicellarie are exceedingly 
rare, while in still others, though common, they are small and 

1. Australia+ensis, expressing locality. 
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asymmetrical ; they occasionally replace one or more of the 
marginal granules. Papulz numerous, small, single, occurring 
scattered more or less irregularly among the plates ; occasion- 
ally a regular series of 6 surrounds a large plate. Madreporite 
small, about equal to 2 or 3 ordinary abactinal plates, rounded 
triangular, only half as far from centre of disk as from disk 
margin. 

Superomarginal plates about 40 on each side of each ray 
(48 in the largest specimen), those in interradial region nearly 
twice as wide as long, more nearly square at middle of arm and 
then becoming much wider than long again near tip ; all are 
closely covered with granules, similar to but more rounded, and 
the marginal ones at least, distinctly coarser, than those on the 
largest abactinal plates ; there are about 100 on each of the 
superomarginals near the interradius; occasionally pedi- 
cellarie replace granules. Terminal plates small, distinctly 
longer than wide, not deeply notched distally. Infero 
marginals apparently one less on each side of each ray than 
superomarginals, at least in the larger specimens ; the number 
may be the same in the two series, but in many cases the series 
do not correspond exactly along the middle of the arm ; the 
granular covering of the inferomarginals is like that of the 
other series. Actinolateral plates in 8-9 series; the first 
(adjoining the adambulacrals) extends from the oral plates to 
the tenth inferomarginal from the tip of the arm ; the next 
series extends to the twentieth inferomarginal from arm-tip ; 
the next series only reaches the eighth or ninth inferomarginal, 
counting from interradial mid-line ; remaining series irregular 
and of few small plates ; all the plates carry coarse, angular 
granules like those on the abactinal plates, but no pedicellarize 
occur; at least I have seen none. Adambulacral plates 
squarish or rather wider than long, about 60 (in the holotype), 
the inner margin at first straight but becoming decidedly convex 
distally ; furrow margin with a series of 5 or 6 flat, blunt 
spines, rather crowded, nearly equal or the most adoral 
shortest (in the figure [Fig. 3] the spines are too abruptly 
truncate andare too widely spaced) ; externally isa second series 
of 4 shorter, thicker, more angular spines; a third seriesof3or4 
still shorter and thicker spines are borne on the outer margin 
of the plate ; between this series and the second is a rather 
conspicuous bare space; the spines of the third series are 
scarcely to be distinguished from the angular granules on the 
actinolateral plates. Oral plates neither conspicuous nor 
peculiar; the oral spines, especially at tip of jaw, are, however, 
very heavy, more or less prismatic and 2-3 mm. long. Colour, 
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in alcohol, brownish-yellow; dry, pale brown. Seven 
specimens. 

This fine species is obviously near to Mediaster ornatus, 
Fisher, from the Hawaiian Islands, but differs in the wider, 
shorter marginal plates and in the adambulacral armature. 
No other member of the genus is very closely allied. As 
regards the internal anatomy, the Australian species is a 
typical Mediaster, the internal abactinal ossicles being very 
evident and rudimentary superambulacral plates also being 
present. 

Locs.—Kast coast of Flinders Island, Bass Strait, 40 
fathoms. This specimen has been selected as the holotype. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

Oyster Bay, Tasmania. 

MEDIASTER MONACANTHUS,! sp. nov. 

(Plate x., fig. 1-2; Fig. 4.) 

ho lmms, Ts (mm: iyo ht "br=—o7 mmo be 
3 br. Br at middle of ray=19 mm.; at tip=5 mm. Disk 

large, flattened or slightly elevated; arms wide at base, 
tapering rather evenly to the blunt tip. Abactinal plates on 
disc and base of rays large, low, hemispherical, widely spaced, 
becoming smaller and more and more crowded near the supero- 
marginals ; they are connected with each other by heavy 
radiating ossicles, in the spaces between which the papule 
arise in groups of 3-15. Hach plate is covered by a coat of 
low, spherical granules ; there are about 50-75 on a plate 4-5 
mm. in diameter ; there are no granules on the membrane or 
on the ossicles between the plates. In the holotype, and some 
other specimens, most of the disk plates bear at the centre a 
pointed tubercle or low, blunt spine, about a millimeter in 

diameter and nearly or quite as high; in some specimens few 
or no plates have this spine, so it may be an indication of 

complete maturity. Distally on the rays and near the 
margins of the disk, the plates become smaller and crowded, 
so the granular covering is nearly or quite continuous. 
Madreporite very small, only about 2 mm. across, situated 
twice as far from the margin as from centre of disk. Anus 
conspicuous near centre of disk because surrounded by 10-20 
large, smooth, elongated granules of diverse size and shape. 

1. pwovos=single+ dxav@a=a thorn or spine ; in reference to the single 

prominent spine on some abactinal plates. 
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Superomarginal plates nearly or quite vertical in position, 
and hence scarcely to be seen from above, 30-32 in number, 
the interradial ones much higher than long, covered with 
granules similar to those on the abactinal plates ; there are 
about 200 granules on one of the big interradial supero- 
marginals. Terminal plate small, nearly circular, consider- 
ably swollen. Inferomarginals very similar to supero- 
marginals in number, position, size and form ; they have the 
same granular covering. In the holotype and in some other 
specimens intermarginal plates of irregular size, shape and 
position occur in considerable numbers, but this is not a 
constant feature, since in some individuals such plates appear 
to be rare if not altogether wanting. Actinolateral plates in 
about 7 series ; the first, adjoining the adambulacrals, extends 
nearly or quite to the arm-tip, the second goes about the 
three-fourths of the way, and the third more than half; all 
the actinolateral plates are covered by granules distinctly 
coarser than those on the abactinal surface. 

Adambulacral plates about 60, longer than wide, with a 
fairly straight margin; on this margin is a series of 4 sub- 
equal, squarish, blunt spines, about 2 mm. long (occasionally 
a fifth, adoral, much smaller spine occurs); outside this: 
series is a second, consisting of 3 or 4 shorter, but thicker 
spines, and external to these is a series of 4 much smaller 

Fig. 4.x10. 

spines or angular granules, which do not much exceed the 
granules on the actinal plates. Oral plates not conspicuous. 
or peculiar ; even the oral spines are not strikingly larger 
than those on the adjoining adambulacrals. No pedicel- 
larie were detected anywhere. 
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Colour (dry or in alcohol), brown, darkest on the bare 
membrane of the disk, lightest near the tips of the rays. 

This is a very remarkable Starfish, one of the most inter- 
esting of the “ Endeavour’s”’ captures. It stands midway 
between Nectria and Mediaster having the heavy, widely 
separated abactinal plates of the former, but with these 
plates not at all paxilliform. It is very different from typical 
Mediaster in its general appearance abactinally, but actinally 
is very similar to M. australiensis, save that the spines and 
granules are much coarser. Supplementary internal abactinal 
plates and rudimentary superambulacrals are present. The 
ampullz are double. It might be made the type of a new 
genus between Mediaster and Nectria but there are already so 
many monotypic genera, one may well be avoided here, since 
the diagnosis of Mediaster, as at present used, does not require 
any essential modification to admit MZ. monacanthus. This 
specific name is not altogether a happy choice, since many 
specimens fail to show the single spinelet on the abactinal 
plates, so conspicuous in the holotype ; but as the name has 
been in vogue as a manuscript name for several years, and 
specimens so labelled have been sent out from Sydney, it 
seems best to retain it. It is a little remarkable that this 
conspicuous Starfish was taken at only one station. Ten 
specimens. 

Loc.—Six miles east of Cape Hawke, New South Wales, 
47-50 fathoms. 

Genus Tost, Gray. 

ToOSsIA AURATA, Gray. 

Tosia aurata, Gray, Proc. Zool. Soc., 1847, p. 80. 

This is a fine series of this handsome pentagonasterid ; the 
longest has R=73; in the smallest R=40; in the least 
pentagonal r=.60R, and in the most pentagonal, r=.68R. 
One of the specimens from Oyster Bay, Tasmania, with R=63 
mm. is perfectly tetramerous. Eighteen specimens. 

Locs.—Oyster Bay, Tasmania, 20-40 fathoms. 

Isle de Phoque, Oyster Bay, Tasmania, 27 fathoms. 

Mainwaring Cove, west coast of Tasmania, 50 fathoms. 

South-east coast of South Australia. 

South coast of South Australia. 
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Genus PENTAGONASTER, Gray. 

PENTAGONASTER STIBARUS, H. L. Clark. 

Pentagonaster stibarus, H. L. Clark, Rec. West Austr. Mus., 
i., 1914, p. 136. 

No doubt this specimen was taken with the types ; it adds 
nothing to our knowledge of the species ; there are, however, 
no abactinal tubercles, but R only=33 mm. By an un- 
fortunate slip of the pen in the original account of this species, 
in discussing the relative size of the marginal plates in the 
genus, I wrote superomarginal for inferomarginal, and it is so 
printed (p. 138, 1. 22), confusing the sentence. 

Loc.—Between Geraldton and Cape Naturaliste, Western 
Australia. 

Genus CALLIASTER, Gray. 

CALLIASTER SPINOSUS,! sp. nov. 

(Plate xi., fig. 1-2.) 

R=]40' mm. ; 1T=45° mm.» Kir.) br—40 mn 
3.5 br. Br at middle of ray, 18 mm.; at tip, 5 mm. Disk 
large, somewhat elevated at centre and along radii; arms 
abruptly narrowed and tapering gradually to the blunt tip. 
Abactinal surface covered by moderately large stellate plates, 
the central portion of which is swollen into a flattened hemi- 
sphere ; each of these rounded centres is surrounded by a 
circle of coarse granules, which more or less conceal the 
papulz arising singly between the plates, and is crowned by 
a group of coarser granules, the central one of which is dis- 
tinctly the biggest ; occasionally, though not commonly, one 
of these crowning granules is replaced by a large 2-jawed 
pedicellaria fitting into a special depression in the surface of 
the plate ; each jaw of the pedicellaria is broadly spatulate, 
rounded at the tip and, when open, lies back in the depression, 
so as to seem flush with the surface of the plate. The 
“ crowning ”’ granules differ from the ‘‘ marginal” granules, 
not merely in being, as a rule, larger, but in that they are more 
or less spherical, while the marginal ones are very flat. 

Along the midradial line of each ray, there is a series of 
plates which extend from the terminal plate, which is large 
and somewhat swollen (4 mm. long, 3 mm. wide proximally 

1. Spinosus=provided with spines; in reference to the spiny actinal 

surface. 
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and 3 mm. thick), to within 15-20 mm. of the centre of the 
disk ; distally these plates are much like the other abactinal 
plates and are about 2 mm. in diameter ; near the middle of 
the arm and proximal to it they become compressed and 
are much wider than long (3-4 mm. wide by 1.5-2 mm. long), 
but the 4-6 most proximal are again more or less nearly circular 3. 
these circular proximal plates are the largest of the disk and 
are very much swollen ; the most proximal, which is largest, 
is 5-6 mm. in diameter and 3 mm. or more high ; on these big 
proximal plates, the central granule becomes developed into 
a huge spine, 2 mm. in diameter; only one of these persists 
in the specimen at hand ; that is on the fourth plate of one of 
the radial series and measures 3 mm. in height. |The median 
radial plates are accompanied nearly, and sometimes quite, 
to the terminal plate, by a series of similar, but smaller and 
less conspicuous plates, without spines. At the centre of the 
disk, and in each interradius, in line with the most proximal 
of the big radial plates, are enlarged plates, which apparently 
bore spines. The circular madreporite, 4 mm. across, lies. 
just distal to one of these large interradial plates. 

Superomarginal plates 25-26 on each side of each ray, more 
or less bare and smooth, and distinctly swollen ; each plate is 
surrounded by a series of flattened granules ; the plates in the 
interbrachial arc bear a vertically elongated cluster of spherical 
granules, among the lower onesa stout spine ; on the first supero- 
marginal (adjoining the interradial line), this spine is about 
6 mm. long and a millimeter thick at base ; each succeeding 
plate has fewer granules, and the spine becomes stouter and 
stands nearer to the centre of the plate ; at the middle of the 
arm, the spine may be 2 mm. in diameter and there are 
virtually no granules on the plate ; distally the spines become 
steadily smaller ; in the present specimen none are left distal 
to middle of arm; occasionally one, or even two, of the 
granules on the plate are replaced by the big, characteristic 
pedicellariz. Inferomarginal plates one more in number than: 
the superomarginals and hence not corresponding exactly in 
position, except at each end of the series; very similar in 
appearance but with more granules (especially at oral end, in 
interradial arc) and (to judge from the single one remaining) 
with more slender spines. 

Actinolateral plates wanting on distal half of ray; the first 
series (adjoining adambulacrals) begins at about the ninth, 
or eighth, inferomarginal (counting from interradial line) ; 
the second series begins at the third inferomarginal and a 
third series at the second; the rest of the large actinal area is: 
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occupied by about ten similar plates ; these plates are more 
quadrilateral than the abactinal plates and differ in being less 
swollen, much more completely covered with granules and in 
having the central granule replaced by a more or less con- 
spicuous spine, 1-5 mm. long, 1-2 mm. in diameter, and 

bluntly pointed, clavate or chisel-shaped at tip ; these spines 
are smallest near the inferomarginals and largest near the 
adoral adambulacrals ; the granules are coarser than on the 
abactinal surface and there is less distinction between 
‘“ crowning ” and ‘“‘ marginal ”’ granules; many granules are 
replaced by the large, characteristic pedicellariz. _Adambu- 
lacrals about 55, wider than long or squarish, quite similar to 
the actinolaterals in having marginal granules on the adoral, 
outer and aboral sides, a group or series of somewhat coarser 
granules on the outer end and a large spine ator near the centre ; 
these spines may exceed 5 mm. in length; on the first two 
plates (near mouth) and occasionally elsewhere, a second 
spine, similar but much smaller, stands just behind the large 
one; on the furrow margin of the plate is a series of 7-8 
crowded, compressed, blunt spines of which the four or five 
middle ones are sub-equal, about 2 mm. long, while the aboral, 
and the adoral (1 or 2) are markedly shorter and more pointed ; 
on the adoral, marginal corner of the plate is a very large 
pedicellaria, of the same type as those elsewhere, but with 
jaws of very different shape, 1.5-2 mm. long, slenderly spatu- 
late and slightly asymmetrical, bluntly pointed. Oral plates 
not particularly large or prominent ; each has 7 or 8 large, 
furrow spines, the proximal ones very large and prismatic ; 
each plate bears on its surface two large spines like those on 
the adjoining adambulacral plates. Colour (dry), pale yel- 
lowish-brown. 

This is the most notable and the best characterised of all 
the ‘‘ Endeavour’s’’ Starfishes, not previously known to 

science. The adambulacral armature with big pedicellarize 
and the spiny actinal interradial areas distinguish it at once 
from any other member of the genus, although it seems to be 
nearest the Philippine species C. corynetes, since it has pedi- 
cellariz like those of that species, spines on the actinal plates 
and an adambulacral armature of the same type. It is readily 
distinguished from C. corynetes, however, by the absence of 
spines on the terminal plate and by the granulose abactinal 
plates. The diagnosis of Calliaster as given by Fisher! will 
require considerable modification to admit this fine new 
species from Australia (and the Philippine form, too), for 

1. Fisher—Bull. U.S. Nat. Mus., Ixxvi., 1911, p. 171. 
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there are abactinal pedicellarie, the plates are not bare 
centrally and the actinal intermediate plates have very con- 
spicuous spines. The validity and the sharp definition of 
the genus are not, however, in any way affected. 

Loc.—Eastern Slope, Bass Strait, 80-200 fathoms. 

Genus OGMASTER, von Martens. 

OGMASTER CAPELLA (Miiller and Troschel). 

Goniodiscus capella, Miller and Troschel, Sys. d. Ast., 1842, 
p. 61. 

Goniaster (Ogmaster) capella, von Martens, Arch. f. Naturg., 
Xxxi.1., 1865, p. 359. 

Ogmaster capella, Sladen, Chall. Rep., Zool., xxx., 1889, 
p- 261. 

It is exceedingly interesting to find this little-known East 
Indian species so far south as North Reef, Queensland. 

Loc.—Thirteen miles north-east of North Reef, 70-74 
fathoms; thirty-eight miles north-east of North Reef, 
Capricorn Group, off Port Curtis, Queensland, 50-75 fathoms. 
Five specimens. 

Genus STELLASTER, Gray. 

STELLASTER INCEI, Gray. 

(Plate xii., fig. 1-2.) 

Stellaster incet, Gray, Proc. Zool. Soc., 1847, p. 76. 

About half these specimens are dark brick red, of varying 
‘degrees of intensity, while the others are pale brown or dull 
yellowish ; the difference is not associated with locality. 
Regardless of the ground colour, certain individuals have, in 
marked contrast, a number of the actinolateral plates, ad- 
joining the adambulacral plates near the mouth, deeply 
stained with reddish-purple. All the specimens are dry. 
There is more or less diversity also in the number of tubercles 
on the abactinal surface, the extremes being 10 and 100, and 
their size and arrangement is equally diverse. The largest 
specimen has R nearly 90mm. Twenty-three specimens. 

Locs.—Thirteen miles north-east of North Reef, Capricorn 
Group, off Port Curtis, Queensland, 70-74 fathoms. 

Wide Bay, Queensland, 18-23 fathoms. 

Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 
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Eleven miles south by east of Ballina, New South Wales, 
27-29 fathoms. 

East-south-east of Clarence River mouth, New South 
Wales, 35-36 fathoms. 

STELLASTER INSPINOSUS,! sp. nov. 

(Plate xiii., fig. 1-2.) 

R=—60 or 75 mms: r—Zaver 27 mm.  h—26 peebrer 
middle of ray, 11 or 14 mm. Very similar to S. incet, but 
differing sharply in several features. The marginal plates, 
though of essentially the same number, encroach more on 
both surfaces than in S. incei ; as a result, the median radial 
series of abactinal plates is accompanied by lateral series only 
to about the fourth (from interradius) superomarginal and 
there are practically no papule on the distal half of the arm, 
while in S. zncei the lateral series extend to about the eighth 
plate and the papule occur far out on the arm ; on the lower 
surface, there are only about 10 actinolateral plates in each 
area, aside from the series adjoining the adambulacrals, while 
in S. incet there are 12-20. The pedicellariz on the adambu- 
lacral plates are strikingly taller and more slender in S. 
insprnosus than in S. incet, while the big actinal spine is much 
smaller. More important is the fact that there are no spines 
on the inferomarginal plates, save that on some arms, the 
fifth (rarely the sixth) inferomarginal has a very small, flat 
spinelet, about .75 mm. long, on its outer distal corner. 
Finally, the granulation is finer in S. inspinosus than in VN. 
incet and the abactinal tubercles are fewer, 10 in the smaller 
specimen, but only 2 in the larger. Colour (dry), very pale 
brown. 

This Starfish is of particular interest not merely because it 
seems to replace S. ancet on the west coast of Australia, but 
because it is apparently a connecting link between the genera 
Stellaster and Ogmaster. Fisher? thinks “there is no 
particular similarity between Stellaster and Ogmaster,”’ but 
I am unable to agree with him. Indeed, I should be 
inclined to say there is no important difference between 
the two. Ogmaster is only a WStellaster which has lost 
its spines and granulation, and this new West Australian 
species, S. tnspinosus, is quite intermediate in that 

1. Inspinosus=without spines; in reference to the absence of spines 

of the inferomarginal plates. 

2. Fisher—Bull. U.S. Nat. Mus., Ixxvi., 1911, p. 169. 
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the granulation is finer than in other Stellasters and the 
marginal spines are gone ; the abactinal spines too are much 
reduced in number and even the actinal, adambulacral spine 
is somewhat smaller than in other species. If Ogmaster is not 
a close relative of Stellaster, it is hard to see what its correct 

position is. 

Loc.—Between Geraldton and Cape Naturaliste, Western 
Australia. Two specimens. 

Genus ANTHENEA, Gray. 

ANTHENEA acuta, Perrier. 

Goniodiscus acutus, Perrier, Ann. Sci. Nat., Zool., (5), xii., 

1869, p. 280. 

Anthenea acuta, Perrier, Arch. de Zool. exp. et gén., v., 1876, 
pe ol. 

This is an excellent series, with R ranging from 40 to 120 
mm., and the vertical diameter of the disk from 12 to 50 mm. 

The growth changes are well shown, as well as considerable 
individual diversity. Twenty-four specimens. 

Locs.—Offt Fraser Island, Queensland, 32-33 fathoms. 

Off the Queensland coast. 

Twenty miles north-north-east of Double Island Point, 
Queensland, 30 fathoms. 

Thirteen miles north by west of Double Island Point, 
Queensland, 25-26 fathoms. 

Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 

Eleven miles south by east of Ballina, New South Wales, 
27-29 fathoms. 

Eleven miles east-south-east of Clarence River mouth, 
New South Wales, 35-40 fathoms. 

Eight miles east of Sandon Bluffs, New South Wales, 40: 
fathoms. 

Family OREASTERIDA. 

Genus OREASTER, Miiller and Troschel. 

OREASTER AUSTRALIS, Liitken. 

Oreaster australis, Liitken, Vid. Med., 1871, pp. 252, 263. 

These are all dry adults, illustrating not only the great 
individual diversity in abactinal spines, but also the diversity 
caused by differences in collapse and contraction when drying. 
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The proportion of R to r shows little diversity, ranging only 
from 2.3 to 2.5. The largest specimen has R=155 mm.; 
r=60 mm.; br at middle of ray, 30 mm. In colour, these 
specimens are either tawny brown or deep brick red ; one of 
the red ones has the central abactinal area light yellowish- 
gray in sharp contrast. Sixteen specimens. 

Locs.—Highteen miles south-west by south of Lady Ellott 
Island, Queensland, 18 fathoms. 

Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 

OREASTER GRACILIS, Liitken,. 

Oreaster gracilis, Liitken, Vid. Med., 1871, pp. 260, 264. 

The fact that this specimen comes from the same station as 
all but one of the specimens of O. australis makes me hesitate 
to designate it by a different name, yet it is obviously different. 
R=155 mm.; r=48 mm.; br at middle of rry=22 mm. R= 
3r. Notonly are the rays thus much longer and more slender 
proportionally than in O. australis, but the meshes of the 
abactinal skeleton are noticeably finer, and hence the papular 
areas are much smaller. The colour is light yellowish-gray. 
I think there is no doubt that the specimen is O. gracilis but I 
believe it may ultimately be shown that O. gracilis is only a 
form of O. australis, the peculiarities of which are emphasised 
in drying. 

Loc.—Kighteen miles south-west by south of Lady Elliott 
Island, Queensland, 18 fathoms. 

Genus ASTERODISCUS, Gray. 

ASTERODISCUS TRUNCATUS, Coleman. 

Asterodiscus truncatus, Coleman, Mem. Austr. Mus., iv., 14, 
1911, p. 699. 

This is a fine series of this notable species, but there is 
nothing to add to Coleman’s careful description, save that the 
species grows to a size much larger than his types. His 
holotype has R=103 mm., while his figured specimen has 
R=138 mm. The smallest of the ‘“‘ Endeavour ” specimens 
has R=83, while the large specimens have R=150-165 mm. 
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It is virtually impossible to distinguish the marginal plates, 
except partially in the small specimens. In the large speci- 
mens papule extend over onto the actinal surface. Nine 
specimens. 

Locs.—Six miles east of Cape Hawke, New South Wales, 
47-50 fathoms. 

Eastern slope, Bass Strait, 80-200 fathoms. 

Coast of Victoria. 

Great Australian Bight, 80-120 fathoms. 

Family LINCKIIDA. 

Genus Fromia, Gray. 

FROMIA POLYPORA,! sp. nov. 

(Plate xiv., fig. 1-2.) 

i=Ss6omm) > t—1S mm. > R24 jr, | ebr— 19mm 
4.5 br. Br at middle of ray, 14 mm.; at tip, 4 mm. Disk 
moderately large, not specially flattened ; arms more or less 
flattened, but cylindrical near tip. Whole abactinal surface 
covered by more or less circular plates about one millimeter 
in diameter, some larger, some smaller, with no definite 
arrangement whatever ; scattered everywhere are the numerous 
rather large, single papule ; the plates are covered by poly- 
gonal, more or less flattened granules, 10-30 to each plate. the 
marginal ones smallest, the central ones noticeably, but not 
conspicuously larger. Superomarginal plates about 37, not 
at all conspicuous, but the proximal ones are much larger 
than the abactinal plates. Inferomarginals of about the same 
number as the superomarginals and distally of about the same 
size and alternating with them ; proximally they are directly 
beneath them and are considerably smaller. All the marginal 
plates are covered by granules like those of the abactinal 
surface ; there are papule scattered among them. Terminal 
plate rather large, wider than long, covered by granules. 
Madreporite small (2 mm. across), rounded triangular, half 
way between centre of disk and margin. 

Actinolateral plates in three series; that adjoining the 
adambulacrals extends to the fourth inferomarginal from tip 
of arm ; the next extends to the ninth; the third extends to 
the eleventh or thereabouts, but is distally irregular and 

1. zo\vropos=having many ways through; in reference to the 

numerous papular pores. 
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broken up; all the plates resemble those of the abactinal 
surface. Papule occur everywhere except between the 
adambulacrals, and on distal half of ray, between the adam- 
bulacral series and the adjoining actinolateral series. The 
granulation on the actinolateral plates near the mouth is 
coarser, more angular and more widely spaced than elsewhere. 
Adambulacral plates more than 70, wider than long ; furrow 
margin with 3 (distally 2) stout, prismatic, blunt spines, 
rather more than a millimeter long ; back of this series is a 
second of 2 or rarely 3, short, stout, angular spinelets or 
granules ; external to them are 5-8 smaller, angular granules 
similar to those on the actinolateral plates ; except near the 
mouth, these are usually in two series with 1-3 granules in 
the inner and 4 or 5 in the outer. Oral plates not conspicuous 
or peculiar, the marginal and surface spines being essentially 
like those on the adambulacral plates, though longer, more 
pointed and more sharply prismatic. No pedicellariz any- 
where, unless pairs, trios and quartettes of low, angular 
spinelets, more or less appressed to each other, on some of the 
plates near the mouth, are to be so interpreted. Colour (dry), 

dirty brownish-white. Three specimens. 

The form and size of this Fromia, in connection with its 
comparatively uniform granulation and its adambulacral 
armature, easily distinguish it from the other members of the 
genus. Ido not feel certain that the Western Australian speci- 
men is conspecific with those from Tasmania ; it has R=65 
mm.; r=l16mm.; br=16mm.; brat middle of ray 11 mm., 
and at tip 3 mm. ; hence R is only 4 r, and only 4 br; more- 
over, the arms are little flattened and taper uniformly to the 
slender tip, while there are, as a rule, 3 spines in the second 
adambulacral series. These differences are so slight, it is 
sufficient to mention them here and await more abundant 
material. Iam further constrained to do this because there 
is a Fromia in the Museum of Comparative Zodlogy collection, 
from Westernport, Victoria, the gift of Mr. J. Gabriel, which 
is certainly very near to the present species. In it R=65 
mm., and r and br are 16 mm., but br at middle of ray is 13 
mm., and at tip is nearly 4 mm.; hence the individual is 
much stouter in appearance than either the Western Australian 
or Tasmanian specimens ; the granulation and adambulacral 
armature also are noticeably coarser and the papulz, especi- 
ally on the actinal surface, seem larger; the terminal plate 
and adjoining marginal and abactinal plates are perfectly 
smooth, but it is possible that the granulation has been 
accidentally rubbed off. A good series of Fromias from the 
western and southern coasts of Australia, and from Tasmania, 
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will be necessary before we can be sure that we are dealing 
with only a single species. 

Locs.—East of Maria Island, Tasmania, 78 fathoms. 

Between Geraldton and Cape Naturaliste, Western Aus- 
tralia. 

Genus OpnHtpIAsTER, L. Agassiz. 

OPHIDIASTER CONFERTUS,! sp. nov. 

(Plate xv., fig. 1-2.) 

R=81 mm.; r=9mm.; R=9r. Br=10 mm.; R=8 br. 
Br at middle of ray=10 mm. ; at tip=6 mm. Disk small ; 
rays 5, long and cylindrical. Abactinal plates in 3 regular 
series, about equal in size to marginals. Papular areas in 8 
regular series, one on each side of ray, on actinal surface ; 
each area contains 15-20 papule. All abactinal and mar- 
ginal plates more or less conspicuously tumid. Entire 
animal clothed in a densely granular skin ; on papular areas, 
there are 30-40 granules, or even more, to each square milli- 
meter, but on convexities of abactinal plates, there may be 
only 10-15, though there are often more. Madreporite single, 
2-3 mm. in diameter. Terminal plate scarcely more than a 
millimeter in diameter, bare. Adambulacral plates short and 
numerous ; on the furrow-margin are 2 blunt, rounded, but 

flattened spines, about 1 mm. long ; the aboral is a trifle the 
smaller as a rule ; the tips of these adambulacral spines are 
separated from each other by granules such as cover the 
surface of plates ; near the mouth each plate carries an oval, 
blunt, flattened spine about a millimeter long and rather more 
than its own length from the furrow-series ; distally, these 
‘subambulacral spines often occur only on every other plate 
and the transition from being on every plate to being on every 
other plate may be abrupt ; in such cases the spines near the 
mouth seem crowded. Oral plates not peculiar, small and 
completely buried in granules. Pedicellarize more or less 
abundant everywhere, but particularly near the mouth and 
on the papular areas; they are of the well-known type 
occurring in O. germani, O. lorioli, etc. ; the whole organ is 
about .75 mm. long by .25 mm. wide and each jaw has 3-5 
teeth. Colour (dry), yellow-brown. 

1. Confertus=crowded ; in reference to the tendency of the subambu- 

-acral spines to be very near together proximally. 



54. ‘* ENDEAVOUR” SCIENTIFIC RESULTS. 

Although not taken by the “ Endeavour,” this specimem 
was included in the collection, that a description and figures. 
might be published. I have also had for comparison. and 
have used in drawing up the above description, two specimens. 
also from Lord Howe Island, in the Museum of Comparative 
Zoélogy collection, received from the Australian Museum 
several years ago. As these bore the manuscript name 
O. confertus, it has seemed well to retain it. The species is 
near O. germani, but has only a single madreporite and the 

arms are much longer. In my report on the “ Thetis ” 
tchinodermata! I, with some hesitation, referred an 

Ophidiaster from Lord Howe Island to Perrier’s species, but 
in view of these additional specimens, I am now inclined to 
think these is little doubt that O. germani is quite distinct. 
The character, to the presence of which my hesitation was due, 
is not, however, a constant one, no two of the specimens being 

alike in the arrangement of the subambulacral spines, although 
they are, in all cases, numerous and regularly arranged near 
the mouth. 

Loc.—Lord Howe Island, South Pacific Ocean. 

Genus PSEUDOPHIDIASTER,2 gen. nov. 

Linckiide with three conspicuous series of abactinal plates 
and eight series of papular areas, at base of arms, the actinal 
series tending to disappear distally, near the tip of the pointed. 
arm. Body- “wall thick and leathery with little or no rigidity. 
Adambulacral armature in a_ single series. Actinolateral 
plates in several series at base of arms; no papular areas. 
between them. Pedicellariz present. Madreporite very 
large. Ampulle single, large, with numerous calcareous. 
plates in their walls. No superambulacral plates. 

Ty pe-species.—Pseudophidiaster rhysus, sp. nov. 

This remarkable genus does not differ structurally from 
Ophidiaster in any very fundamental points, but in general 
appearance the difference is very great. Owing to the lack 
of rigid abactinal skeleton, dry specimens are very much 
wrinkled and the longitudinal series of plates are made 
unnaturally conspicuous ; in alcoholic specimens, longitudinal 
furrows are not conspicuous, but numerous transverse grooves. 

1. H. L. Clark—Mem. Austr. Mus., iv., 11, 1909, p. 529. 

re Wevbys=ftalse+ ophidiaster ; in reference to its resemblance to that. 

genus not being apparent. 
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are evident, especially on the sides of the arms. The super- 
ficial appearance of alcoholic specimens of Pseudophidiaster is 
more like that of Phataria than like that of Ophidiaster, but 
the latter genus seems to be structurally more nearly allied. 

PSEUDOPHIDIASTER RHYSUS,! sp. nov. 

(Plate xvi., fig. 1-2.) 

R50 mm. t—=25 mm. R=6r. . Br=27 mm.:> KR—not 
quite 6 br. Br at middle of ray, about 15 mm.; at tip, 3-4 
mm. Disk large, considerably elevated, the median radial 
series of plates extending outward from it in equally elevated 
ridges ; rays therefore more or less distinctly trigonal at base, 
but tapering quite uniformly to a cylindrical, bluntly pointed 
tip. Whole animal clothed in a thick skin, bearing a dense 
coat of crowded granules, and concealing almost completely 
the skeletal plates ; on papular areas, there are 60 or more 
granules per square millimeter, but on convexities and eleva- 
tions of disk and base of rays, the granulation is much coarser, 
sometimes only 4-10 per square millimeter. Median radial 
series of abactinal plates very conspicuous proximally, but 
becoming less and less distinct distally ; on each side is a much 
smaller series which, beyond the middle of the arm, becomes: 
irregular and difficult to distinguish ; then comes the series: 
of superomarginals which are quite well marked except near 
tip of ray ; inferomarginals as large or larger, and generally 
easily followed to very tip of ray, since they form the ventro- 
lateral margin of the arm. Papular areas rather small, each 
with 20-25 ‘papule, forming eight regular series, one on each 
side of arm being actinal in position, below the inferomarginal 
plates ; distally ‘the series are less regular and the actinal do. 
not reach the tip of the arm. Madreporite very large and 
conspicuous, 10 mm. long by 8 mm. wide. Terminal plate 
very small and inconspicuous. 

Actinolateral plates in three regular series proximally, with 
a few plates indicative of a fourth series; the third series 
disappears about one-third of the distance from mouth to 
arm tip ; the second extends beyond the middle of the arm ; 
the series adjoining the adambulacrals apparently extends 
nearly to the arm tip. Adambulacral armature of 2 flattened, 
smooth spines nearly 2 mm. long, with blunt, rounded tips, 
placed close together, the aboral the slightly smaller of 

1. pucos=wrinkled, shrivelled ; in reference to the appearance of dry 
specimens. 



56 ‘* ENDEAVOUR” SCIENTIFIC RESULTS. 

the two; the adambulacral plates being short and over- 
lapping, the spines are crowded close together in a very 
regular and unbroken marginal series; the actinal surface 
of the plates is covered by the same coarse granulation, as the 
actinolaterals bear ; at the very tip of the arm, there occur 
scattered subambulacral spines, like those of Ophidiaster, 
while close to the mouth, 3 or 4 plates in each series, carry 
short heavy spines of the same nature, 1-2 mm. long, and 
1-1.5 mm. thick at tip ; occasionally there are two such spines 
on a plate. Oral spines similar to the adambulacrals but 
somewhat heavier and more prismatic. Pedicellariz present 
in very diverse numbers, of the usual Ophidiastrine type, each 
about .75 mm. long, the valves nearly or quite .50 mm. wide and 
with smooth valves, which are often low and wide; in one 
specimen they are fairly abundant on the abactinal surface, 
but in the others only a very few occur, careful search revealing 
one here and there on the papular areas ; I have found none 
on the actinal surface. Colour (in alcohol), purplish-brown, 
each arm with three broad, indistinct cross-bands of a lighter 
shade ; lower surface pale grayish; dried, the specimens 
become pale, dingy fawn-colour. 

This remarkable linckiid is not a handsome Starfish but 
this is, in part certainly, the effect of preservation. The 
leathery nature of the body-wall, the form of the rays, the 
huge madreporite, the absence of superambulacral plates, 
the presence of pedicellariz and the calcareous plates of the 
ampulla combine to make it a very unusual member of the 
family. The tendency to develop subambulacral spines on 
the oldest (near mouth) and youngest (near arm-tip) adambu- 
lacral plates like those of Ophidiaster are suggestive of a 
phylogenetic connection with that genus and perhaps we 
shall not be far from the truth if we called Pseudophidiaster 
a deep-water ophidiasterid. The smallest specimen before 
me has R=58 mm. ; r=S8mm.; R=7r; inother particulars, 

it is not noteworthy. 

Locs.—Great Australian Bight, 80-120 fathoms. 

Thirty-six miles N. 58° E. of Cape Wickham, King Island, 

Bass Strait. 

South of Gabo Island, Victoria, 200 fathoms. 

Oyster Bay, Tasmania, 60 fathoms. 
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Family ASTERINIDAL. 

Genus AsTERINA, Nardo. 

ASTERINA ATYPHOIDA,! sp. nov. 

(Plate xvii., fig. 1-2.) 

Remarkably similar to A. modesta, Verrill, from Panama. 

On the upper surface the only difference is in the coarser 
granulation of the plates in the Australian specimens. Actin- 
ally the difference is somewhat more marked ; the adambu- 
lacral plates almost never have more than one subambulacral 
spine, while in A. modesta two such spines are often, if not 
usually, present; the actinal intermediate plates near the 
margin have only a single spine while in A. modesta there are 
two and occasionally three. The largest specimen of 4A. 
atyphoida is 19 mm. across; R=10 mm., and r=8.5 mm. 
Colour (dry), light brown or whitish. Four specimens. 

The resemblance between these South Australian Asterinas 
and specimens of A. modesta from Panama is very extra- 
ordinary, whether one regards it as indication of genetic 
relationship or as a case of parallelism. In either case, the 
degree of difference is very slight in view of the fact that 
several other species of Asterina occur in the vast intervening 
distance between the homes of the two species. It is obvious- 
ly impossible, without far more data and specimens than are 
now available, to determine what the relationship between 
them really is. 

Locs.—¥Fifteen miles north-west of Cape Jervis, South 
Australia, 17 fathoms. This specimen has been selected as 
the holotype. 

Off Cape Marsden, Kangaroo Island, South Australia, 17 
fathoms. 

ASTERINA LEPTALACANTHA,2 Sp. nov. 

(Plate xviii., fig. 3-4.) 

R=18mm.; r=8 mm.; R=2.25r. Br=9mm..; R= 
2br. Brat middle of ray=7 mm. ; at tip,3mm. Disk and 
trays moderately arched, but general appearance flattened ; 
margin formed by the conspicuous inferomarginals. Abacti- 
nal plates as usual in Asterina, more or less markedly 

1. drugos=the Latin modestus+éidos=form ; in reference to the 
resemblance to A. modesta, Verrill. 

2. NertaXeos—fine, slender+ dxav@a=thorn, spine; in reference te 
the very fine spines on the inferomarginal plates. 
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imbricating and with a proximal notch or concavity for the 
subtending papula ; there are no small supplementary plates ; 
across the base of the ray one may count 10-12 series of plates 
but only 8 or 6 distally above the superomarginals ; at base 
of ray there are 5-7 series of papule but only three (or two) 
extend beyond the middle of ray. Except for a few minute 
spinelets around the anus and around the madreporite, all 
the abactinal plates, but 10 or so in each interradial angle, 
are perfectly bare and smooth ; the interradial plates referred 
to each carry 6-10 exceedingly slender spines, .75 mm. long. 
Superomarginal plates small and perfectly bare. Infero- 
marginals about 24 on each side of ray, very conspicuous, 
each one bearing a tuft of 12-15 (or more) exceedingly slender 
spines 1-1.5 mm. long. Actinolateral plates in two complete 
series, while a third runs as far as the twentieth (from inter- 
radius) inferomarginal ; there are 5 or 6 plates in a fourth 
series, and a few additional plates in the interbrachial arc ; 
except the three most adoral plates of the first series, which 
are perfectly bare, each of these plates carries a single, sharp, 
relatively stout spine nearly a millimeter long; in each 
interradial area except one, back of the oral plates, is a small 
bit of naked, uncalcified skin. Adambulacrals about 26, 
all but the two most adoral, corresponding to an infero- 
marginal with the intervening actinolaterals; armature 
consists of a furrow series of 5 (4-6) spines, the middle one 
longest, adoral and aboral ones shortest, and a single promi- 

nent subambulacral spine on the surface of the plate. Oral 
plates rather large, with only 5 marginal spines, the terminal 
much the largest, and a single big spine on the surface. 
Madreporite small, triangular, nearer centre of disk than 

margin. Colour (dry), pale yellow-brown. 

This very interesting Asterina, while not collected by the 
‘* Endeavour,” is included in the collection sent me, and 

certainly deserves description. It belongs in the section of the 
genus to which Verrill has recently given the name Patiriella, 
the type of which is 4. regularis from New Zealand. But there 
is little superficial resemblance between A. leptalacantha and 
A. regularis and if Asterina is to be broken up, one would 
hardly expect them to fall into the same section. The new 
Australian species cannot be mistaken for any hitherto 
described, the relatively long arms, the bare abactinal plates, 
the remarkable inferomarginals and the spinulation of the 
actinal surface forming a very distinctive group of characters. 

Loc.—Masthead Island, Queensland, collected by Mr. A. R. 

McCulloch, December, 1913. 
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Genus ANSEROPODA, Nardo. 

ANSEROPODA ROSACEA (Lamarck). 

(Fig. 5-6.) 

Asterias rosaceus, Lamarck, Anim. sans Vert., ii., 1816, 
p. 558, par. 3. 

Anseropoda rosacea, Fisher, Bull. U.S. Fish Comm., 1906, 
p- 1089. 

Evidently this is a more widely distributed species than 
was supposed, since it is now known from Japan, the Indian. 

Fig. 6.x15. 

Ocean, the western coast of Australia, and the eastern coast 

of Queensland. No doubt it will soon be reported from the 
East Indies. The specimens in the “‘ Endeavour ” collection 
have R=85-115 mm. ; two have 15 and two have l6rays. They 
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are pale, dirty grayish, or brown, and show no trace of any of 
the original colours. Four specimens. 

Locs.—Off Fraser Island, Queensland, 32 fathoms. 

Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 

Family ECHINASTERID:. 

Genus Henricta, Gray. 

HENRICIA HYADESI (Perrier). 

Cribrella hyadesi, Perrier, Miss. Sci. Cap-Horn, vi., Zoologie, 
Kchinod., 1891, p. K100. 

Henricia hyadesi, Fisher, Bull. U.S. Nat. Mus., lxxvi., 1911, 
p- 293. 

Although these specimens show considerable diversity in 
proportions and in spinulation, in view of the well-known 
inconstancy of characters in the genus, I do not feel justified 
in recognising more than one species, and that one I, for the 
present, identify with Perrier’s species from southern South 
America. I cannot go as far as Ludwig and consider all the 
Antarctic and sub-Antarctic Henricias as a single species, for 
I doubt if Studer’s H. pagenstecheri is identical with Perrier’s 
H. hyadesi, and Lam quite prepared to learn that the Australian 
and South American Henricias are distinct. But until more 
material is available, it is futile to discuss the matter. It is 

worthy of note that all the Australian specimens are from 
water relatively deep for the genus. The largest specimen 
has R=80 mm. ; in another R=75 mm.; br=18 mm.; in 
a third, R=67 mm.; br=9 mm. _ Usually the arms taper to 

a slender tip, but in one specimen they are rather uniformly 
stout. One specimen from the Great Australian Bight has 
6 arms but does not seem to differ otherwise from the rest. 
All the specimens have lost their original colours, and are now 
some shade of yellowish-brown. Eleven specimens. 

Locs.—Kast of Maria Island, Tasmania, 78 fathoms. 

Off Babel Island, Bass Strait, 50-60 fathoms. 

South of Gabo Island, Victoria, 200 fathoms. 

Great Australian Bight, 80-150 fathoms. 
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Genus Ecurnaster, Miiller and Troschel. 

ECHINASTER ACANTHODES,! sp. nov. 

(Plate xix., fig. 1-2; Fig. 7.) 

R=70 mm.; r=12 mm.; R=6r. Br=14 mm.; R=5 
br. Br at middle of ray=9 mm.; at tip, 3.5 mm. Disk 
moderate, slightly arched ; arms terete, tapering very uni- 
formly to the narrow but blunt tip. Abactinal skeleton 
coarse and rather heavy ; each plate bears a large sharp spine, 
.5-1 mm. high. Papule confined to abactinal surface ; the 
areas in six irregular longitudinal series, each area with few 
(2-6) papule. Adambulacral armature consisting of 3 spines 
in a vertical series, the smallest high up in ambulacral furrow, 
the second, little larger, just below, and the third, much 
larger, on the furrow-margin; except on the 12-16 plates 
nearest the mouth, there occurs on the actinal surface of 
every other plate, a conspicuous subambulacral spine, equal 
to, or larger than, that on the furrow-margin ; back of this. 

Fig. 7.x3. 

spine, on the actinolateral or more likely the inferomarginal 
plate, is another still larger spine, about 2 mm. high. Oral 
plates with no surface spines and marginal spines united by 
membrane, which reaches more or less nearly to their tips, 
and extends outwards along the rays uniting more or less 
evidently the furrow-margin spines of the first few adam- 
bulacral plates. Beyond the disk, each spine is more or less 
clothed in membrane. Madreporite very small, about half- 
way between disk-centre and margin. Colour (dry), light 
brown. Three specimens. 

The general appearance of this species is more like that of 
the West Indian Echinasters than like that of its East Indian 
congeners. The conspicuous spines and the total lack of 

1. dxavOwWéns=tull of thorns; in reference to the spiny surface. 
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actinal papule make it an easy species to recognise. The 
smallest of the three specimens has R=30 mm., and the more 
or less isolated papule are in about 4 irregular series. There 
is only 1 prominent actinal spine for each 3 adambulacral 
plates, until near tip of arm. The membrane between the 
adambulacral plates has distinct non-calcified actinal areas 
about .35 mm. wide by .25 mm. long. 

Locs.—Twenty-five miles south-east of Double Island 
Point, Queensland, 33 fathoms. 

Thirteen miles north-east of North Reef, Capricorn Group, 
off Point Curtis, Queensland, 70-74 fathoms. 

ECHINASTER ERIDANELLA, Miiller and T'roschel. 

(Plate xx., fig. 1-2; Plate xxi., fig. 1-2.) 

Echinaster eridanella, Miller and Troschel, Sys. der Ast., 
1842, p. 24. 

There is a bare possibility that the little specimen with 5 
arms from twenty-five miles south-east of Double Island Point, 
Queensland, R=25 mm., is not this species, but except for 
the number of arms, I see no occasion for questioning it. 
The species is abundant on the reefs of northern Queensland, 

and it is quite possible that it reaches southward to twenty- 
five miles south-east of Double Island Point. Of the speci- 
mens figured, those from Bowen, Queensland, and from Murray 
Island, Torres Strait, are typical of the species ; the 4-rayed 
specimen from Mauritius is exceptional and is, moreover, 
poorly preserved. ‘Three specimens. 

Locs.—Bowen, Queensland. A specimen with seven rays. 

Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. A small specimen with five rays. 

ECHINASTER GLOMERATUS,! sp. nov. 

(Plates xxii.-xxi.; Fig. 8.) 

R=135 mm. ; r=25 mm.; R=5.5r. Br=25mm.; R= 

5.5 br. Br at middle of ray=18 mm. ; at tip, 5mm. Disk 
large, moderately elevated as are the bases of the broad, 
steadily tapering arms. Madreporite very small; in holo- 
type, only about 7 mm. from centre of disk but nearer the 
margin in other specimens. Abactinal skeleton very coarse 

1. Glomeratus=grouped ; in reference to the arrangement of the 

‘abactinal spines. 



SEA LILIES, STARFISHES, ETC.—CLARK. 63 

and heavy, forming a wide-meshed network with rather large 
papular areas; wherever two or more plates meet is an 
elevation bearing a cluster of 2-12 stout, sharp spines, .5-1 
mm. high ; the papular areas contain 12-15 or more papule ; 
neither spine-clusters nor papulze show any serial arrange- 
ment. Actinal surface somewhat flattened ; adambulacral 
plates very numerous ; their armature shows some diversity ; 
well up in the furrow is a sharp, slightly curved spine, below 
which is a second larger and somewhat blunter and straighter 
one ; below the latter is, generally, a similar but slightly 
larger spine, about 3 mm. long, which stands on the furrow 

Fig. 8.x5. 

margin and just outside of it, on the actinal surface of the plate 
is a similar but much shorter spine ; diversity comes from the 
fact that there may be two or even three spines, instead of 
one on the furrow margin and they may stand side by side 
or in an oblique row, extending aborally from the margin ; 

the marginal and furrow-spines are more or less encased in 
membrane. The actinolateral plates, outside the adambu- 
lacrals, seem to correspond to them in number, and each one 

bears a series (transverse to long axis of ray) of 2-3 sharp 
spines. Papulz are abundant on the actinal surface, but do 
not occur between the actinolaterals and adambulacrals, nor 
on the actinal interradial areas. Oral plates not peculiar, 
but the lateral spines are not concealed by the thin membrane 
which unites them. Colour (in alcohol), bright yellow-brown ; 
(dry) similar, but duller. 

Strictly speaking this species belongs in Henricia rather 
than in Echinaster since the spinelets are in groups and not 
isolated, but the general appearance is so unlike Henricia 
that it seems absurd to put it in that genus. It is quite unlike 
any previously described Kchinasterid and will be easily 
recognised at once. The smallest of the six specimens at’ 
hand has R=75 mm.; it is not, however, notably different 
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from the larger specimens, save that the actinal skin is thicker 
and unites and conceals the spines along the furrow more 
fully. 

Loc.—Off Cape Marsden, Kangaroo Island, South Australia, 

17 fathoms. 

ECHINASTER SUPERBUS,! sp. nov. 

(Plates xxiv.-xxv.; Fig. 9-10.) 

R=110 mm.; r=15 mm.: R=7r. Br=20 mm kh 
5.5 br. Br at middle of ray=14 mm.; at tip,4 mm. Disk 
small, not elevated ; rays nearly terete, tapering uniformly 
to tip, somewhat flattened actinally. Abactinal skeleton 
pretty well concealed in the thick skin, but forming a rather 
fine mesh-work, with relatively small papular areas, which 
show no serial arrangement. Papule large and numerous. 
Abactinal spines numerous, isolated, diverse in form, 1-2 mm. 

high, .5-1.75 mm. thick; few have a simple, pointed or blunt, 
tip ; usually it is clavate to a greater or less degree, chisel- 
shaped with one or more notches, or with 5-6 low, rounded 
summits. Madreporite moderately large, very distinct and 
quite near centre of disk. Adambulacral plates numerous, 

Fig. 9.x4. 

about twice as wide as long, very well defined, separated 
from each other by distinct membranous spaces half as long 
as the plates; each plate carries, high up in the furrow, a 
small, curved pointed spine, immediately below which is a 

1. Superbus=very fine; in reference to its notable form and size. 
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longer, straighter, stouter one; close to this, but on the 
furrow-margin is a large flattened spine, 2-2.5 mm. long and 
about as wide as the length of the plate ; its outer side is more 
or less deeply furrowed (at least near tip) and its summit is 
a chisel-shaped or clavate edge ; approximately every other 
spine is narrower, smoother and more nearly pointed, but 
there is considerable diversity. On the actinal surface of a 
very few plates, on the basal part of the ray, occurs a single, 
low pointed tubercle or spine. Outside the series of adambu- 
lacral plates occurs a very conspicuous series of spines, the 
largest on the Starfish; there are 2 of these to every 5 adambu- 
lacral plates; they are 2 mm. high or more, and their con- 
spicuous chisel-shaped or clavate tips are frequently more 
than 2 mm. wide ; outside this series, and virtually forming 
the boundary of the actinal surface, is a series of similar but 
smaller and more numerous spines, large ones often alternating 
with small ones as in the adambulacral series. Papulez occur 
between these two actinal series of spines. Oral plates and 
spines not peculiar or notable. Colour (dry), deep purplish- 
brown, tips of the spines lighter but apparently only by 
abrasion. 

This is another remarkable Echinaster, unlike any previously 
known, and making the fourth notable species known only 
from Australia, besides the long-known East Indian species, 
E. eridanella and African EL. vestitus. It is interesting that 
with one exception, each of these six species occurs on a 
different part of the coast; the present species H. swperbus 
comes from the far north-west of the continent; two hundred 
miles further south, at Port Hedland, H. vestitus and the very 
different H. arcystatus have been taken ; over two thousand 
miles of coast separate these three species from EH. glomeratus 
of South Australia ; another gap of some one thousand five 
hundred miles separates that sharply distinct species from 
. acanthodes of southern Queensland ; and just overlapping 
the latter’s area is the southern limit of EH. eridanella, the 
common species of northern Queensland. Of course further 
collections and studies may show that these geographical 
lines of division do not really exist in nature but their apparent 
occurrence seems worth noting. Unlike the various forms of 
Echinaster in the West Indian region to which different names 
have been given, these Australian species are very obviously 
different from each other and it is difficult to conceive of their 
intergrading. 

Loc.—Broome, Western Australia. 
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Genus PLECTASTER, Sladen. 

PLECTASTER DECANUS (Miiller and Troschel). 

(Plate xxvi., fig. 1-2.) 

Echinaster decanus, Miller and Troschel, Arch. f. Naturg., 
ix.i., 1843, p. 114. 

Plectaster decanus, Sladen, Chall. Rep., Zool., xxx., 1889, 
p- 535. 

This remarkable species never having been figured, it seems 
desirable to figure it here, and the Port Jackson specimen is 

shown on Pl. xxvi., fig. 1-2. Init, R=115mm., andr=27 mm. ; 
R=4 r. The specimens from Shoalhaven Bight, New South 
Wales, are smaller and not so well preserved, but they appear 
to have been placed in formalin and then dried, and hence 
are more nearly the natural colour. In them the papula areas 
are bright reddish-purple, while the skeleton and spinelets 
are light yellowish in sharp contrast ; on the actinal surface, 
there is a considerable suffusion of reddish-purple, especially 
interradially, near the mouth. The Port Jackson specimen 
is yellowish-brown, the papular areas darker than the skeleton. 
Three specimens. 

Locs.—Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Off George Head, Port Jackson, New South Wales. 

Family SOLASTERIDA. 

Genus CrossasterR, Miiller and Troschel. 

CROSSASTER MULTISPINUS,! sp. nov. 

(Plate xviii., fig. 5-6.) 

Rays 11. R=40 mm);> 7=20 mm); 7R—27: br 
mm.; R=4 Br. Abactinal skeleton an open mesh-work of 
narrow, rather delicate ossicles, leaving large papular areas, 
in which, however, the papule are few, large, isolated. 
Pseudopaxille rather crowded on disk, but more widely 
spaced on arms; each bears a tuft of 8-15 long, slender, 
acicular spines, exceeding the stalk in length. Supero- 
marginals insignificant. Inferomarginals few, widely spaced, 
conspicuous, about 16 on each side of an arm; they are 
greatly compressed at summit into a narrow vertical ridge, 
carry 25 (more or fewer) sharp, spinelets, most of which are 
shorter than those on the abactinal pseudopaxille. Actinal 

1. Multispinus=with many spines ; in reference to the armature of the 

adambulacral and oral plates. 
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intermediate plates, few and scattered, with 6-12 spinelets ; 
actinolateral plates very few, small and scattered, with very 
few spinelets. Adambulacral plates as wide as long, or 
wider ; the furrow margin bears 8 or 7 (proximally), 6 or 5 
(distally), slender, not sharp, membrane-united spines, the 
middle ones longest, 1.5-2 mm. long ; actinal surface of plate 
with a transverse, slightly curved series of 7-9 similar spines, 
2-3 mm. long. Oral plates with a marginal series of 14 
similar spines, the proximal longest and largest, 3-3.5 mm. 
long ; actinal surface of each plate with a longitudinal series 
of 8-10 similar spines, near inner margin. Madreporite 
small and inconspicuous, half way between centre of disk and 
margin. Colour (dry), dull brown ; other specimens are light 
yellowish-brown. 

Although all four specimens have 11 rays each, the three 
from Tasmania are obviously different from the holotype, in 
their lighter colour, more conspicuous skeleton, more slender 
rays, and thinner and less noticeable membrane covering and 
uniting the spines, both abactinally and actinally. In view 
of the well-known diversity in all such particulars shown by 
the common, northern species of Crossaster (C. papposus), I 
think there is little reason to consider these differences of any 
special significance, especially since the Tasmanian specimens 
are poorly preserved. The large number, and the slenderness 
of the adambulacral and oral spines readily distinguish the 
present species from any of those previously known. 

Locs.—Between Gabo Island, Victoria, and Disaster Bay, 
New South Wales, 50-100 fathoms. This specimen has been 
selected as the holotype. 

South-east of Bruni Island, Tasmania, 150-230 fathoms. 

Genus PTERASTER, Miiller and Troschel. 

PTERASTER TETRACANTHUS,! sp. nov. 

(Plate xviii., fig. 1-2.) 

R=30 mm. ; r=24mm.; R=1.25r. General form almost 
perfectly pentagonal, moderately thick. Abactinal surface 
in such poor condition it is not possible to determine exactly 
the number of paxillar spines ; paxille somewhat numerous 
and paxillar spines long, apparently about 6. Spiracles 

1. tetpaxavOos= having four spines; in reference to the armature of the 

adambulacral plates. 
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small and seemingly widely scattered. Actinolateral spines 
only 5 mm. long, hence actinolateral membranes cover a 
relatively small part of actinal surface, and actinal inter- 
mediate areas are large and densely covered with groups of 
slender, membrane-united spinelets. Adambulacral spines 4, 
the innermost very small, the outermost about 4 mm. long, 
united by a thin membrane, which retreats little (say 25%) 
between the spines, and which connects with the actinolateral 
spine. Actinolateral membrane reaches practically to tips of 
spines, with little retreat between. Oral plates with promi- 
nent central keel and very stout suboral spines (one on each 
plate), 4 mm. long, sharply triangular near tip, but truncate 
and more or less succulate ; oral spines 4, of which the first 
(proximal) is much larger than the next, about 3 mm. long, 
truncate and flat ; no membrane connects these spines. Colour 
(dry), dull grayish-brown. 

This specimen is the first representative of the genus to be 
taken anywhere near Australia. Judging by the keys to 
Pteraster which have been published one would expect either 
P. dane, Verrill, or P. stellifer, Sladen, to be near allies, but in 
reality the present species is quite unlike either of these. The 
large actinal interradial areas, the narrow actinolateral mem- 
brane and the characters of the oral armature combine to 
give P. tetracanthus a very distinctive facies. 

Loc.—South-east of Cape Everard to south of Gabo Island, 
Victoria, 90-150 fathoms. 

Family ZOROASTERID A. 

Genus ZoROASTER, Wyville-Thomson. 

ZOROASTER MACRACANTHA,! sp. nov. 

(Plate xxviii., fig. 1-2.) 

Very similar to Z. spinulosus, Fisher, from the Hawaiian 
Islands, but differing in a few details. The plates of the 
medioradial series are the largest on the arm and each succeed- 
ing series is made up of smaller plates ; the superomarginals 
are thus larger than the inferomarginals. Two series of 
actinolateral plates are confined to the actinal surface at the 
base of the arm. The plates of the medioradial series are 
provided with large central tubercles (bosses) on which are 
articulated stout sharp spines 5 mm. or more in length ; on 
the basal part of the arm such a spine occurs on nearly every 

1. waxpos=long+d«kav@a=a thorn, or spine; in reference to the long 

abactinal spines. 
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medioradial plate, but distally only on every other plate ; there 
is never more than one to a plate ; nearly all these spines are 
missing in the specimens at hand, but the tubercles are con- 
spicuous and enough spines are left to show their size. The 
superomarginals bear similar but smaller and more slender 

- spines. Pedicellarize both large and small are present every- 
where, very large ones, 1.5-2 mm. long, occurring on the 
medioradial plates. Adambulacral armature essentially as 
in Z. spinulosus but pedicellarie appear to be much more 
abundant. Colour (in alcohol), yellowish-brown. Three 
specimens. 

It is not without some hesitation that I separate this 
Zoroaster from the Hawaiian species, but until something is 
known of the fauna of the vast area between southern Aus- 
tralia and the Hawaiian Islands, it seems best not to assume 

the identity of species in the two regions. Apparently the 
Australian Zoroaster is conspicuously more spiny than its 
Hawaiian congener, and since the medioradial plates and 
spines seem to furnish a tangible character, I have determined 
to give it a different name. The largest specimen has R= 
160 mm. ; r=14 mm.; R=11.5r. The primary disk-plates 
have prominent bosses like those on the medioradial plates 
and apparently, in life, bore similar conspicuous spines. 

Loc.—Great Australian Bight, 129° 28’ E., 250-450 fathoms. 

Family PEDICELLASTERID. 

Genus PEDICELLASTER, Sars. 

PEDICELLASTER RETICULATUS,! sp. nov. 

(Plate xxvii., fig. 3-4.) 

Rays 6, unequal, three larger and three smaller ; the middle 
one of the smaller trio much smaller than the others, being 
about 22 mm. long, while they are over 30mm. R=37 mm. ; 
r=5or6mm.; R=6or7r. Br=5mm.; R=7br. Brat 
middle of ray, 3.5 mm.; at tip, 1.6mm. Disk small; arms 
relatively broad for a Pedicellaster. Abactinal skeleton made 
up of slender rods and plates forming a large-meshed net- 
work ; on each arm there are about 4 longitudinal series of 
these meshes, with 20-25 meshes in each series; at many 

1. Reticulatus=with meshes like a net; in reference to the wide- 

spaced skeleton. 
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points, there are only 3 series, a median, and one lateral on 
each side. Each mesh contains one or more papule, but in 
the dry specimen, it is difficult to determine their presence. 
Each plate of the skeleton bears a single, slender, pointed spine, 
1-1.5 mm. long ; also numerous small pedicellaria, which may 
be either on the plate itself or on the spine or on both ; often 
the spines, particularly along the actinal margin, have large 
wreaths or half-wreaths of pedicellarize. Adambulacral plates, 
15 to 5 marginals, at base of arm ; armature of 2 spines, in a 
transverse series ; they are about 1.5 mm. long and subequal 
or the outer a trifle the longer ; the outer is also a trifle more 
adoral. There are a very few, scattered, small pedicellarize 
just within the margin of the ambulacral furrow, which is 
notably broad and has the tube-feet in two distinct and well- 
separated series. Oral plates not large, but projecting dis- 
tally so as to slope sharply into the mouth; each one bears 
3 smooth spines ;_ one on the actinal surface, which is similar 
to, about as long as, but stouter than the adambulacral spines; 
a second is still stouter and blunter and stands at the proximal 
end of the plate ; while the third is much shorter than either 
of the others, is situated at the proximo-lateral corner of the 
plate and extends straight out across the ambulacral furrow ; 
it carries a few small pedicellariz. Madreporite large (2 mm. 
across), conspicuous, near margin of disk. Colour (dry) ; 
skeleton and spines, white ; membranes and feet, brown. 

This species is quite unlike the Atlantic members of the 
genus but bears considerable resemblance to P. improvisus, 
Ludwig, from the Galapagos Islands. It differs noticeably 
in the armature of the oral plates, however, as well as in some 
other details (number of papule, length of spines, etc.). The 
inequality of the arms suggests that schizogony occurs, but 
it is possible that the condition of the present specimen is 
accidental. 

Loc.—East of Maria Island, Tasmania, 78 fathoms. 

Family ASTERITD. 

Genus ALLOSTICHASTER, Verrill. 

ALLOSTICHASTER POLYPLAX (Miller and Troschel). 

Asteracanthion polyplax, Miller and Troschel, Arch. f. 
Naturg., x. i., 1844, p. 178. 

Allostichaster polyplax, Verrill, Harriman Alaska Exped., 
Starfishes, 1914, p. 363. 

It is a little odd that this well-known Australian Starfish 
Should have been taken only at Oyster Bay, Tasmania ; not 
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all are labelled thirty fathoms and it is possible they were not 
all taken at that depth, nor at the one spot. One has only 
4 arms, having divided very recently ; a second has 6 arms, 
with indication of a seventh; a third has 9 arms; the re- 
mainder have eight. None are notably large or small. 
Seven specimens. 

Loc.—Oyster Bay, Tasmania, 30 fathoms. 

Genus COSMASTERIAS, Sladen. 

COSMASTERIAS DYSORITA,! sp. nov. 

(Plate xxix., fig. 1-2.) 

Rays 5. R=67mm.; r=llmm.; R=6r. Br=15 mm. 
R=4.5 br.. Br at middle of ray=12 mm.; at 20 mm. from 
disk-centre, 17 mm.; at tip, 2.5 mm. Disk small, somewhat 
arched ; rays slightly contracted at base, then increasing 
quickly to maximum breadth, and then tapering steadily to 
the narrow tip. Abactinal skeleton thick, moderately heavy, 
with small and distinct papular areas ; those on disk con- 
tain 3-7 papulze, while the larger ones along sides of ray have 
6-8. Disk plates without definite arrangement, bearing 2-10 
low capitate spinelets, about .6 mm. high and .25 mm. thick 
at tip; there are also a very few big felipedal (as Verrill calls 
them) pedicellariz, nearly a millimeter long scattered here 
and there, besides numerous minute pedicellarie of the 
ordinary type ; neither spines nor pedicellariz are in the least 
crowded at any point. Madreporite not very large but quite 
conspicuous, being situated at the centre of a large, elevated 
plate, half way between disk-centre and margin, surrounded 
by a circle of 12-15 spinelets. Abactinal plates of rays similar 
to those of disk but arranged in 13 series at base of arms, a 
medioradial series with a dorsolateral series on each side, then 
the superomarginals, the inferomarginals, and 3 series of 
actinolaterals ; of the latter, the series next the adambulacrals 
extends less than one-third of the ray, the second reaches to 
about the middle of ray or a little beyond, and the third goes 
to within 15-20 mm. of the tip. All the plates above the 
actinolaterals carry capitate spinelets and pedicellarie like 
the disk-plates, usually only 2-3 spinelets on a plate; the 
actinolaterals each carry one, or often two spines, the largest 
on the Starfish; near the mouth they are 2 mm. long, blunt, 
somewhat flattened and nearly a millimeter wide; on the 

ule dvaKpito s=hard to determine; in reference to the uncertain relation- 

ships of the species. 
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outer series of actinolaterals these spines are somewhat smaller 
and intergrade with similar spinelets on the inferomarginals. 
Papule and small pedicellariz occur between the second and 
third series of actinolaterals. 

Adambulacral plates numerous, about 13 to 5 adjoining 
actinolaterals at base of arm; armature diplacanthid, the 
spines 1.5-2 mm. long, the inner ones pointed, the outer blunt 
and slightly flattened ; between the two series occur numerous 
very large pedicellariz, those near the mouth being distinctly 
felipedal ; pedicellariz both large and small occur also within. 
the ambulacral furrow. Oral plates, each with 4 spines, an 
inner proximal at the tip of the jaw, 2 mm. long, moderately 
stout and pointed ; an outer proximal at the corner of the 
jaw, much smaller and extending outwards across the furrow ; 
and two actinal spines behind the inner proximal, similar to 
it, but longer and stouter and forming with it a longitudinal 
series of 3; there are also numerous small pedicellariz and 
one or more of the big felipedal ones. Tube-feet in 4 distinct, 
not greatly crowded series. Colour (dry), brownish-yellow. 

This Starfish is undoubtedly a Stichaster in the old broad 
sense, but Verrill has well shown, what others have suspected, 

that Stichaster was a heterogeneous and unnatural assemblage. 
The present species shows some affinity to <Asteracanthion 
luridum, Philippi (=Asterias sulcifera, Perrier) of southern 
South America, for which Sladen made the subgenus Cosmas- 
terias. Verrill has raised the group to generic rank, in- 
cluding certain species which Sladen considered Stichasters 
and I think his action is correct and wise. The genus is 
characteristic of southern South America and that vicinity, 
so that the discovery of a species which seems to belong to it, 
in deep water south-east of Australia is of considerable interest. 
The Australian species is easily recognised by its general 
facies, short, capitate, scattered spines and adambulacral and. 
oral armature. 

Loc.—South of Gabo Island, Victoria, 200 fathoms 

Genus CoscrNASTERIAsS, Verrill. 

COSCINASTERIAS CALAMARIA (Gray). 

Asterias calamaria, Gray, Ann. Mag. Nat. Hist., vi., 1840, 
pd, 

Coscinasterias calamaria, Perrier, Exped. Sci. du “ 'Travail- 
leur’ et du “ Talisman,”’ Echinod., 1894, p. 106. 

This individual has 11 arms, of which 3 are very small; for 
the others, R=60 mm. There are no large pedicellariz any- 
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where so far as I van discover, in which particular this speci- 
men agrees with individuals from Westernport, Victoria. 

Loc.—Sanders Bank, Kangaroo Island, South Australia, 
28 fathoms. 

COSCINASTERIAS DUBIA, H. L. Clark. 

(Plate xxx., fig. 1-2; Fig. 11.) 

Coscinasterias dubia, H. L. Clark, Mem. Austr. Mus., iv., 
11, 1909, p. 532. 

This is a much better series of specimens than those col- 
lected by the “ Thetis’ on which the species was based. 
They are as a rule very well preserved and range in size from 
R=22 mm. to R=138 mm. The pedicellariz are much more 
numerous, particularly along the ambulacral furrow, than in 
the “‘ Thetis ’ specimens, and the membrane connecting the 
marginal spines is not distinguishable ; it is probable that its. 
conspicuousness in the “‘ Thetis ”’ specimens was due to their 
poor preservation. The second series of actinolateral spines 
is often provided with wreaths of pedicellariz. As growth 
changes, one notes that in the smallest specimen while there 
are 5 fairly well-marked series of plates on the abactinal 
surface, above the inferomarginals, half or more of the supero- 
marginals carry no spines ; there is only one series of actino- 
lateral spines and this is confined to the basal half of the arm ; 
the inferomarginal spines are relatively long and narrow, not 
at all widened at the tip; large pedicellariz are relatively 
few and are virtually wanting along the ambulacral furrow. 

Fig. 11.x15. 

In the largest specimen, on the other hand, one notes that 
while all the superomarginals carry conspicuous spines, there 
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are still only 5 series of abactinal spines, but the adradial 
series is very irregular, so that the broad space between the 
medioradial series and the superomarginals, bears relatively 
few and considerably scattered spines ; there are two series 
of actinolateral plates and spines which extend more than 
three-fourths of the arm-length, and the plates of the inner 
series often bear 2 spines; the inferomarginal spines are 
very conspicuous, 5-7 mm. long and 2 mm. wide at tip, thick, 
heavy and deeply grooved on the actinal side at tip; the 
characteristic large, slender pedicellariz are exceedingly 
abundant, especially along the ambulacral furrows and about 
the mouth. The small specimens (dry) are brownish-yellow, 
but the largest (dry) is dull purplish-gray abactinally with 
a decided red tinge, that suggests the possible natural colour. 
Thirteen specimens. 

Locs.—Oyster Bay, Tasmania, 20-40 fathoms. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 

South of Gabo Island, Victoria, 200 fathoms. 

Southern coast of South Australia. 

COSCINASTERIAS GEMMIFERA (Perrier). 

(Plates xxxi.-xxxii.) 

Asteracanthion gemmifer, Perrier, Ann. Sci. Nat., Zool., (5), 

xit;, L869; p. 2o7- 

Coscinasterias gemmifera, Fisher, Ann. Mag. Nat. Hist., (7), 
xvi., 1906, p. 574. 

This species was described from a specimen in Paris, re- 
ported to have come from Chili. Sladen, in the “‘ Challenger ” 

Report, listed a specimen, without comment, from the reefs 
at Kandavu, Fiji! Now comes this third specimen from 
Tasmania! So far as I can judge from Perrier’s description 
and Sladen’s “key,” the fine, large ll-rayed individual, 
figured herewith, represents C. gemmifera but I do not believe 
the differences between Perrier’s species and Gray’s C. cala- 
maria are worth much. If C. gemmifera really occurs in 
Chili and Fiji and C. Calamaria really is found at Mauritius 
(as reported), we have a very notable case of distribution, 
which deserves critical study. 

Loc.—Oyster Bay, Tasmania, 20-40 fathoms. 
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Family BRISINGID. 

Genus OprntA, Perrier. 

ODINIA AUSTRALIS,! sp. nov. 

(Plate xxvii., fig. 1-2.) 

heaysel4. i100 mm. :) r—8 mm; KR l2-o9r,) (Br= 
2.5mm. Br where arm is widest (about 13 mm. from centre 
of disk) 5 mm.; at middle of arm, about 2 mm. Disk dis- 
tinctly elevated above arm-bases, thickly plated, the plates 
without any definite arrangement but bearing minute pointed 
spinelets and countless pedicellariz ; papule very numerous, 
but usually, if not always single. Bases of arms, connected 
by marginal plates for only 2-3 mm. beyond the disk. Arms 
narrow at base, then suddenly swollen and often about 10mm., 
gradually but quickly returning to the same width as at base ; 
as far as they are swollen, they are covered by plates, spinelets, 
papule and pedicellariz like the disk, but beyond the swelling 
a thin skin crowded with minute pedicellariz is their only 
‘covering. Along each side of arm is a series of vertical plate- 
groups (apparently not more than 3 plates to a group distally), 
occurring at intervals of 2-3 mm. or about 3 adambulacral 
plates; on the swollen basal portion of arm these series 
extend to medioradial line and the two of opposite sides may 
unite to form a very narrow band across the arm, but these 
bands are often incomplete, much bent or otherwise irregular ; 
they are faintly indicated distal to the swollen region but only 
for a short distance. The first 2 or 3 of these bands carry no 
spines, only acute, conical spinelets dorsally like those on the 
neighbouring abactinal plates, but on the third or fourth 
band, the lowest plate (adjoining the adambulacral) carries 
a spine about a millimeter long ; on succeeding bands this 
spine increases in length and at the middle of the arm and 
beyond is 4 mm. long; on the fifth or sixth band a second 
spine, just above the first appears and it too increases in length 
but never quite equals the first ; on the seventh or eighth 
vertical group (corresponding to the “ bands ’’) a third spine 
appears but this remains distinctly shorter than the other 
two ; in life, these spines are apparently covered with a loose 
membrane, which is densely clothed with minute pedicellariz, 
but after capture, probably owing to the rough journey in the 
trawl, much of this membrane is commonly wanting. Adambu- 
lacral plates rather longer than broad ; at base of arm, their 
armature consists of two spines, a very slender, acicular spine 
‘on the aboral end of the plate, with 2-3 minute pedicellarie 

1. Australis=southern ; in reference to its being the first species of the 

-genus to be taken in the Southern Hemisphere. 
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near the tip, extending inwards horizontally directly across 
the ambulacral furrow, but not quite as long as the width of 
the furrow, and a stout, flattened spine, 2-3 mm. long, with 

widened chisel-like tip, situated on the margin or actinal 

surface of the plate ; this spine is more or less clothed on its 
outer side with a membrane densely covered with minute 
pedicellariz. Beyond the middle of the arm the acicular 
furrow spine disappears, and the big marginal spine becomes 
smaller and smaller and steadily more acicular until at tip 
of arm, it is very minute or perhaps wanting. Oral plates 
each with 3 short (scarcely a millimeter long), blunt spines, 
one on the inner corner, one (the largest) on the outer 
corner, and the smallest at the aboral, radial corner ; 
all carry a few minute pedicellarie. | Madreporites ap- 
parently 4, very small and with few, short, wide furrows ; 
they are more or less elevated and near margin of disk, but are 
difficult to make out in an undried specimen. Colour (alco- 
holic or dry), dingy yellowish-white. Two specimens. 

This is a notable species, one of the “* Endeavour’s” most 
interesting captures, since it is the first member of the genus. 
to be taken in the Southern Hemisphere and except the recent- 
ly discovered Hawaiian species, the only species not from the 
Atlantic. The genus must henceforth be recognised as cos- 
mopolitan, for the present form can hardly be considered 
generically different from the others although its specific 
characters are well-marked. The occurrence of several 
madreporites is an unusual feature and the adambulacral 
furrow spine is also characteristic. Finally it is worthy of 
remark that no other species of Odinia has been taken in 
water as shallow as 200 fathoms. 

Loc.—South-east of Cape Everard, Victoria, 200 fathoms. 

OPHIUROIDEA. 

The Ophiurans collected by the ‘‘ Endeavour ”’ are not an 
extraordinary lot in any particular, but they give added 
weight to the view that the Australian Ophiuran fauna is 
relatively poor. Up to the present about one hundred and 
fifteen species of Ophiurans have been recorded from Aus- 
tralia in three hundred fathoms or less, but fully half of these 
are known only from the far northern and north-western 
coasts of the continent, and are East Indian rather than 

Australian. Whitelegge lists only thirty-four Ophiurans from 
Port Jackson and neighbourhood, and six of these are from 
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water four hundred fathoms or more in depth, while half a 
dozen others are of doubtful authenticity. The “ Endeavour” 
collection contains three hundred specimens of twenty-six 
species, of which five are new to science and three have not 
previously been recorded from Australia. There are several 
other species, previously known from the Torres Strait region 
which are now recorded for the first time from southern 
Queensland or New South Wales. Undoubtedly the best 
feature of the collection is the notable series of Astroconus 
australis, but all the Trichasterids and Gorgonocephalids are 
of great interest. The complete absence of ten or a dozen 
well-known Port Jackson brittle-stars is rather remarkable. 
Of the one hundred and twenty-three Ophiurans now known 
from Australia, at least sixty are not known from elsewhere. 

Family OPHIOMYXIDi. 

Genus OpHtiomyxa, Miller and Troschel. 

OPHIOMYXA AUSTRALIS, Liitken. 

Ophiomyxa australis, Liitken, Add. ad. Hist. Oph., pt. iii., 
1869, p. 45. 

These specimens range in disk-diameter from 15 to 25 mm. 
Several have the arms more or less distinctly banded, indicating 
a diversity of colour in life similar to that shown by the West 
Indian species, O. flacirda. Fourteen specimens. 

Locs.—Twenty miles east-south-east of Tasman Head, 
‘Tasmania, 80-85 fathoms. 

East of Maria Island, Tasmania, 78 fathoms. 

North-east of Cape Pillar, Tasmania, 80 fathoms. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Genus OpHIoByRsa, Lyman. 

OPHIOBYRSA RUDIS, Lyman. 

Ophiobyrsa rudis, Lyman, Bull. Mus. Comp. Zool. Harvard, 
v., 1878, p. 131. 

This is a good series of this relatively little-known species, 
but they exhibit little diversity. The disk-diameter ranges 
from 9 to 27 mm. The colour is yellow-brown of diverse 
shades, the arms often with narrow darker bands. Seven 
specimens. 

Locs.—East of Maria Island, Tasmania, 78 fathoms. 



78 ‘* ENDEAVOUR” SCIENTIFIC RESULTS. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

Off Gabo Island. Victoria, 200 fathoms. 

Between Gabo Island, Victoria, and Disaster Bay, New 
South Wales, 50-100 fathoms. 

Off Twofold Bay, New South Wales, 30 fathoms. 

Genus ASTERONYX, Miller and Troschel. 

ASTERONYX LOVENI, Miller and Troschel. 

Asteronyx loveni, Miller and Troschel, Sys. d. Ast., 1842,. 
pis LUO: 

The occurrence of this cosmopolitan species south-east of 
Australia is notable since its known range southward is thus 
extended over two thousand miles. The specimens are all 
small, 10-20 mm. disk-diameter, and, so far as I can see, do 
not differ from North Pacific specimens of the same size. Six 
specimens. 

Locs.—Kast of Babel Island, Bass Strait, 65-70 fathoms. 

Off Gabo Island, Victoria, 200 fathoms. 

South-east of Cape Everard, Victoria, 200 fathoms. 

Genus Euryate, Lamarck. 

EURYALE ASPERA, Lamarck. 

Euryale aspera, Lamarck, Anim. sans Vert., ii., 1816, p. 538. 

This species was taken by the ‘‘ Challenger” in Torres 
Strait, but the present collection extends the known range 
southward over a thousand miles. All the specimens are 
dried adults, the disk-diameter only ranging from 25 to 40 mm. 
There is considerable diversity in colour, however, for the: 
specimen from Wide Bay is orange above, paling to yellow 
beneath ; one from off Double Island Point is deep orange- 
brown; another is brown and another pale brown; the 
specimen from Port Curtis is very pale brown ; all the other 
specimens are dull purple. Fourteen specimens. 

Locs.—Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 

Wide Bay, Queensland, 18-23 fathoms. 

Port Curtis, Queensland, 14-16 fathoms. 
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Genus OpuHtocrEas, Lyman. 

OPHIOCREAS PHANERUM,! sp. nov. 

(Plate xxxiil., fig. 1-2.) 

Disk 18 mm. in diameter ; arms 380 mm. long ; arms about 
20 times the disk-diameter. Disk and arms encased in a 
smooth, thick skin, which even when dry, shows no sign of 
calcareous plates or granules and more or less conceals the 
radial shields and arm-joints. In young specimens the skin 
is, of course, much thinner and when dry conceals very little. 
Radial shields narrow and convex, not closely approximate in 
pairs ; in young specimens, they are flat and are in rather 
closely joined pairs. Genital slits small (about 3 mm. long), 
deeply sunken. Tentacle-pores quite small; first 2 pairs on 
arm, naked ; succeeding pores, all guarded by a pair of short, 
flattened, rough spines; where largest (at about middle of 
arm) the inner spine is 2 mm. long, .80 mm. wide, pointed and 
prickly for more than half its length ; the outer is 1.5 mm. 
long by .45 mm. wide and neither as flat, nor as pointed, nor 
as rough as the inner. The skin of the side of the arm en- 
cases the basal half of the spines and so forms a thin but con- 
spicuous wall along each side of the lower surface of the arm ; 
this occurs in many if not all species of Ophiocreas. Basal 
arm-tentacles not encased in cuticular tubes. Teeth only 
6, triangular and very thick ; no tooth papillz or oral papille 
in the adult; in young specimens, a very few tooth papille 
are present. Colour (in alcohol or dry), deep red-purple ; 
young specimens somewhat lighter. Fourteen specimens. 

This species can be distinguished at a glance from any 
Ophiocreas, of which I know, by the remarkably short and 
flattened tentacle-scales or arm-spines and the small number 
of teeth. Although the young specimens (disk=7 mm.; 
arms about 90-100 mm.) were taken much further north than 
any of the adults, I see no reason to feel any doubts as to their 
identity, the short arm-spines are so characteristic. The 
chief growth-changes appear to be the thickening of the skin,. 
the entire loss of tooth-papille and the separation and convex 
thickening of the radial shields. In a specimen with disk- 
diameter 13 mm., these changes are complete. 

Locs.—Twenty miles off Cape Barren, Cape Barren Island, 
Tasmania, 70 fathoms. 

East of Flinders Island, Bass Strait, 80-300 fathoms. 
Eastern Slope, Bass Strait, 70-100 fathoms. 
Hight miles east of Sandon Bluffs, New South Wales, 

35-40 fathoms. 
1. Gavepos=manifest, evident ; in reference to the species being so: 

well characterised. 
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OPHIOCREAS SIBOG, Koehler. 

Ophiocreas Siboge, Koehler, Ophiures de l’Exped. du Siboga, 
i, Ophiures de Mer Profonde, 1904, p. 165. 

It is not without some hesitation that I refer these seven 
specimens to this East Indian species, after comparing 
them with a cotype of O. siboge. The most obvious 
difference is in colour, the cotype being uniformly yellow 
and the Australian specimens reddish flesh-colour with 
a more or less heavy purple cast. This difference, how- 
ever, must be disregarded since Koehler gives the colour 
of O. siboge as ‘‘reddish-purple violet,’ not altogether 
unlike the Australian material, apparently. Other differ- 
ences, somewhat intangible, though noticeable when the 
specimens are side by side, I believe may properly be re- 
ferred to individual diversity. The ‘ Endeavour” speci- 
mens are all adult and are in fine condition; the largest 
has the disk 25mm. across and the arms 610mm. long. 
This is, I believe, much the largest specimen of Ophiocreas 
yet recorded. Although this species and the preceding 
(O. phanerum) were both taken east of Flinders Island, 80- 
300 fathoms, I do not infer from this record that they occurred 
in the same haul of the trawl, but of course it is possible they 
did. They are so obviously unlike in their arm-spines 
(tentacle-scales) and teeth, that they cannot be confused, even 
if taken together. 

In regard to the use of the generic name Ophiocreas, I regret 
to see that Doderlein and Matsumoto treat it as a synonym of 
Asteroschema. While it is probable that the old line of 
division between the two genera is not by itself valid, I think 
it is practically certain that we are dealing with two natural 
groups which ought to be kept separate. I therefore propose 
to continue the use of Ophiocreas for species like O. phanerum 
and O. siboge, and of Asteroschema for species like oligactes 
(Pallas), even though I am not yet prepared to define either 
genus accurately. 

Locs.—East of Flinders Island, Bass Strait, 80-300 fathoms. 

Great Australian Bight, 129° 6’ 30” E., 200-300 fathoms. 

Family GORGONOCEPHALIDE. 

Genus ASTEROPORPA, Liitken. 

ASTEROPORPA AUSTRALIENSIS, H. L. Clark. 

Asteroporpa australiensis, H. L. Clark, Mem. Austr. Mus., 
ive, 12> 1909; p. 547. 

This is a nice series of this interesting species, the disk- 
diameters ranging from about 7 to nearly 18 mm.; in the 
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largest specimen the arms apparently exceed 75 mm. There 
is little diversity shown in colour or in any other feature. 
Ten specimens. 

Locs.—South of Babel Island, Bass Strait, 92-160 fathoms. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

Off Gabo Island, Victoria, 200 fathoms. 

South of Gabo to south-east of Cape Everard, Victoria, 
70-80 fathoms. 

Genus Conocuapus, H. L. Clark. 

CoNnocLADuUS AMBLYCONUS, H. L. Clark. 

Conocladus amblyconus, H. L. Clark, Mem. Austr. Mus., 
V.5 we 1909: py. -0+9: 

This interesting series, with disk-diameter ranging from 
12-40 mm. is not quite so diversified in size as that taken by 
the ‘‘ Thetis,” but in the number and distribution of the 
rounded tubercles on disk and arm-bases, it shows more 
diversity. The colour is also notable, some specimens being 
almost white, and others purplish-brown, while the remainder 
are fawn-colour. There is no indication of any intergrada- 
tion with any other species, the distinctive characters being 
perfectly plain in all the twenty-one specimens. 

Locs.—Between Port Stephens and Newcastle, New South 
Wales, 22-60 fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Off Twofold Bay, New South Wales, 30 fathoms. 

ConocLapus oxyconus, H. L. Clark. 

Conocladus oxyconus, H. L. Clark, Bull. Mus. Comp. Zool. 
Harvard, lii., 1909, p. 132. 

The individuals from Shoalhaven Bight, New South Wales, 

are very similar to the originals from off Port Jackson, and 
call for no special comment. The specimen from South 
Australia was taken with a specimen of the next species 
(Astroconus australis) and owing to the locality was at first 
identified as Astroconus. Critical study has, however, con- 
vinced me that if Conocladus oxyconus and Astroconus aus- 
tralis are to be maintained as distinct species, this South 

Australian individual must be called Conocladus. But C. 
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oxyconus is not otherwise known from south or west of Shoal- 
haven Bight, and I must confess that the occurrence of this 
specimen taken off Cape Wiles, South Australia, with an 
undoubted Astroconus has shaken my faith in the distinctness 
of the two forms. I should like to believe that the specimen 
under discussion was wrongly labelled, but I cannot see the 
slightest reason for sucha belief. The question of the relation- 
ship of Astroconus and Conocladus is thus reopened and will 
be discusseéd further under the next species, but it is worth 
noting here that up to the present time only eight specimens 
of C. oxyconus are known and two of these are from unknown 
localities, though there is reason to think they are from near 
Port Jackson ; of the other six, two are known to be from off 
Port Jackson, one is from Coogee, two from Shoalhaven 
Bight and one from south of Cape Wiles, South Australia. 
Of forty specimens of C. amblyconus now known, all are from 
New South Wales, while all known specimens of Astroconus 
are from Bass Strait southward and westward. Evidently 
Conocladus is the more northern genus and C. oxyconus is 
much the rarest of the three species. 

Locs.—Shoalhaven Bight, New South Wales, 15-45 fathoms. 
Two specimens. 

Fifteen miles south of Cape Wiles, South Australia. 

Genus Astroconus, Déderlein. 

ASTROCONUS AUSTRALIS (Verrill). 

Astrophyton australe, Verrill, Bull. U.S. Nat. Mus., iii., 1876, 
p. 74. 

Astroconus australis, Déderlein, Abh. math-phys. Klasse K. 

Bayer Akad. Wissensch., ii. Suppl.-Bd., 5, 1911, p. 37. 

This is a remarkable and highly interesting series of this 
little known species. The fifty-five specimens range in size 
from young ones, with disks 11-12 mm. in diameter to 
large adults, whose disks are 45-50 mm. across. Two are 
perfectly tetramerous. The colour is notably diversified, 
ranging from nearly uniform pale gray or almost white, 
through pale gray prettily marked with dull red-purple, 
to dark gray heavily marked with purplish; or the ground 
colour may be yellowish-brown, light or dark, either with- 
out markings of red-purple, or prettily marked with that 
shade; many individuals have the arms very regularly 
banded with the red-purple, but in others there are only 
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a few dots or no markings at all. Diversity is equally 
marked in other features. The distance of the first arm- 
fork from the distal end of the radial shields ranges from 
.25 of the radial shield length to 1.10; or the same fact may 
be expressed in another way by saying there are from 9 to 15 
arm-joints in the undivided arm-base. The number of arm- 
divisions ranges from 6 to 10 or more. Most of the specimens 
show the radial shields well separated, and the disk has 
distinct interradial areas, but there is a tendency on the part 

of some individuals to have the radial shields united in pairs 
by thick, concealing skin and in such cases the interradial 
areas are much reduced ; thus the condition, characteristic of 

Conocladus, is approached. Further resemblance to Cono- 
cladus is brought about in certain specimens by the large size 
of the disk spines. In typical A. australis, these spines are 
about a millimeter high, conical, and the thickness at base 
about equals the height; they are present chiefly on the 
radial shields and are often confined to them ; in many speci- 
mens they are smaller and more numerous, and rarely they 
are reduced to low, inconspicuous tubercles. But in some 
cases, notably in some South Australian specimens, the spines 
are 1.5 mm. high and correspondingly stout. In these cases, 
too, the spines on the basal parts of the arms are larger than 
usual and the resemblance to Conocladus may be quite marked. 
Nevertheless none of the specimens have the radial shields 
completely united into five disk-wedges, with very much 
reduced interradial areas as in Conocladus, nor do any have 
spines on disk and arm-bases really as big as in that genus. 
For these reasons one can, without difficulty, separate speci- 
mens of the two genera, but Iam not sure that the separation 
is not an arbitrary rather than a natural one. I have previ- 
ously expressed the belief that Conocladus is derived from 
Astroconus, while Doderlein thinks the reverse to be the case. 
Which of us is correct can only be determined by a study of 
growth-changes in much younger specimens than any at 
present available. But the youngest specimens in the present 
series are not at all Conocladus-like, the radial shields being 
narrow and widely separated, the interradial areas large and 
the disk spines few and small. It is quite possible that further 
study and more abundant material will show that Conocladus 
oxyconus is only an extreme form of Astroconus australis, and 
not a separate species. In that case the genus Conocladus will 
need a new name, ?.e., the species amblyconus and microconus, 
for the name Conocladus will have to replace Astroconus as the 
generic name of Verrill’s Astrophyton australe, since it has the 
same type and antedates Astroconus by two years. In any 
case, whether C. oxyconus is specifically different from 
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Astroconus australis or not, it does not seem to me possible to 
draw a subfamily distinction between them, as Déderlein does, 
and place one in the Astrocheline and the other in the 
Gorgonocephaline. If these two groups are worth dis- 
tinguishing as subfamilies, I think Conocladus must certainly 
be put in the Gorgonocephaline. 

Locs.—Thirty-five miles south-east of Bruni Island, Tas- 
mania, 150-230 fathoms. 

North-east of Cape Pillar, Tasmania, 50-80 fathoms. 

Bay of Fires, Tasmania, 40 fathoms. 

Twenty miles east of Babel Island, Bass Strait, 35 fathoms. 

Between Devonport and Launceston, Tasmania. 

Eastern Slope, Bass Strait, 70-100 fathoms. 

Off Gabo Island, Victoria, about 200 fathoms. 

Thirty-six miles N. 58° E., of Cape Wickham, King Island, 
Bass Strait. 

South-east coast of Australia. 

Coast of Victoria. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Off Murray River mouth, South Australia, 17 fathoms. 

Sanders Bank, Kangaroo Island, South Australia, 28 
fathoms. 

Fifteen miles south of Cape Wiles, South Australia. 

Fifty miles south of Cape Wiles, South Australia, 75 
fathoms. 

South-east of Flinders Island, South Australia, 37 fathoms. 

Fifteen miles south of St. Francis Island, South Australia, 
30 fathoms. 

Genus ASTRODENDRUM, Déderlein. 

ASTRODENDRUM PUSTULATUM,! sp. nov. 

(Plate xxxiv., fig. 1-2.) 

Disk diameter, 40 mm.; arms, divided about 8 times, 

approximately 225 mm. long, measured from mouth; one 
arm measured as follows, by divisions, the figures, however, 
being only approximate : from mouth to first fork, 20 mm. ; 
second division, 12 mm.; third, 13 mm.; fourth, 30 mm. ; 

1. Pustulatus=having blisters or pustules ; in reference to the pimple 

like elevations on the disk. 
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fifth, 30 mm. ; sixth, 27 mm.; seventh, 37 mm. ; eighth, 30 
mm.; and ninth, 25 mm. Radial shields distinct, well 
separated, but in pairs ; distance between distal ends of a pair, 
6mm. ; width of shield at distal end, 3mm.; distance between 
distal ends, across an interradius, 12 mm. Disk covered by a 
smooth, thick skin without calcareous plates, even at margin ; 
all over the surface, but chiefly along the radial shields, are 
scattered minute, pimple-like elevations, not at all crowded, 
but where thickest there may be 7 or 8 in a space 3 mm. square; 
large parts of the surface, especially near margin have none. 
Oral surface covered by the same smooth, thick, non-calcified 
skin, but with no pustules. Madreporite single, small, but 
distinct. Genital slits only 5 mm. long, but very distinct. 
Teeth and teeth-papillze indistinguishable, rather flat, about 
three times as long as wide. Mouth-papille none. First 
tentacle pore of arm without any protecting scale ; succeeding 
pores of basal portion of arm with two small peg-like scales ; 
on first division of arm, there are three scales to each pore, the 
inner one nearly a millimeter long and .50-.66 mm. thick, the 
second about as long, but more slender, the outer distinctly 
smaller in every way ; all three have rough, prickly tips when 
dry. Distally the outer spine disappears and then the second, 
while the inner one becomes transformed into the character- 
istic hook. The half-circles of hooklets are very narrow, con- 
sisting of only 2 series of granules ; they are incomplete on the 
second arm-division and on the first are represented only by 
little patches ; on the third and distal thereto they are com- 
plete. Colour (in alcohol) nearly uniform reddish - flesh- 
colour; the pustules and tentacle-scales are somewhat darker. 

This species is easily distinguished from either of the other 
species in this restricted genus by the characteristic disk- 
covering and the tentacle-scales. It is so utterly unlike any 
other known Australian euryalid that there is no possibility 
of confusion with any of them. 

Loc.—East of Flinders Island, Bass Strait, 100-300 fathoms. 

Genus ASTROTHAMNUS, Matsumoto. 

ASTROTHAMNUS RUGOSUS,! sp. nov. 

(Plate xxxv., fig. 1-2.) 

Disk 20 mm. in diameter ; arms 5, approximately 140 mm. 
long, but the tips are so closely spirally coiled, it is not possible 
to measure them exactly. Disk covered by coarse, rounded 

1. Rugosus=rough ; in reference to the rough character of the disk- 

covering. 
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granules .30-.90 mm. in diameter, among which are a few 
insignificant, minute plates; the granules are low, hemi- 
spherical, with rough, or prickly surface. Radial shields. 
approximate in pairs, 10-12 mm. long by 2-2.5 mm. wide 
distally, more or less concealed. Arms sharply distinct from 
disk, the dorsal surface and sides covering by alternating 
half-circles of glassy hook-bearing, and opaque, smooth 
granules ; the half-circles are not at all sharply defined under 
a lens but nevertheless give an appearance of fairly uniform 
annulations. Genital slits only about 2 mm. long, but quite 
wide. Madreporite small but very distinct, just outside the 
mouth frame ; in the holotype, there are two, not in adjoining 
interradii, but one is evidently smaller and out of place. Oral 
surface and lower surface of arms, uniformly and _ finely 
granulated. Teeth, teeth-papillae and mouth-papille numer- 
ous, similar, spiniform ; teeth somewhat larger in every way 
than the others. First tentacle-pore of arm with 3 or 4 short, 
stout, spinulose tentacle-scales ; second with 6 or 7, third 
with 8, succeeding pores with 8, 9 or 10, nearly to middle of 
arm, when the number begins to drop rapidly and the scales: 
become more and more like the hooks on the lower ends of the 
half-circles of hooks, until at the tip of the arm the tentacle- 
scales are no longer distinguishable. Colour (in alcohol), 
brownish-yellow ; when dry, considerably lighter. Four 
specimens. 

This is a very distinct species, remarkable for the large 
number of tentacle-scales. The disk covering too is character- 
istic, obviously different from that of any of the previously 
known species. The genus is an East Indian one, reaching 
Sagami Bay, Japan, on the north and now shown to reach 
Tasmania on the south. The specimens from off Cape Everard, 
Victoria, are only 9 mm. across the disk and the maximum 
number of tentacle-scales seems to be 7. 

Locs.—East of Flinders Island, Bass Strait, 80-300 fathoms.. 
South-east of Cape Everard, Victoria, 200 fathoms. 

Family OPHIACANTHIDA. 

Genus OpHIACANTHA, Miiller and T'roschel. 

OPHIACANTHA HETEROTYLA, H. L. Clark. 

Ophiacantha heterotyla, H. L. Clark, Mem. Austr. Mus., iv., 
11, 1909, p. 542. 

This is a little individual, not 3 mm. across the disk, but 
there seems no doubt of its identity. 

Loc.—Between Devonport and Launceston, Tasmania. 
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Family AMPHIURIDi. 

Genus Opuiactis, Liitken. 

OPHIACTIS LUTEOMACULATA, A. L. Clark. 

Ophiactis luteomaculata, H. L. Clark, Mem. Mus. Comp. 
Zool. Harvard, xxv., 1915. 

These specimens were all taken from the large spines of a 
Sea-urchin (Prionocidaris australis) and as a rule, they were 
more or less hidden in Barnacles (Acorn-shells) growing thereon. 
The species was hitherto known only from the holotype taken 
at the Murray Islands, Torres Strait, ina large sponge. None 
of the present series is quite so large as the original but they 
show little structural divergence. The smallest specimens 
have 6 arms and are clearly reproducing by fission, but the 
adults are symmetrically 5-rayed. All the specimens are dry 
and their colours are dull but the adults have the arms 
pinkish and more or less distinctly banded. The radial 
shields are not of a different colour from the rest of the disk. 
An excellent specific character is a dark band or spot at the 
middle of the larger arm-spines; all these specimens show it. 

Loc.—Eleven miles south-east of Ballina, New South Wales, 
27-29 fathoms. Eleven specimens. 

OPHIACTIS RESILIENS, Lyman. 

Ophiactis resiliens, Lyman, Bull. Mus. Comp. Zool. Harvard, 
vi., 1879, p. 36. 

One of the individuals from off Kingston, South Australia, 
(disk-diameter, 6 mm.) has all the upper arm-plates broken 
into 2 or 3 pieces. The other specimens, with disk-diameters 
of 3.5 and 5.5 mm. respectively, are not peculiar. It may be 
noted, however, that the species has not previously been 

known from west of Bass Strait. Three specimens. 

Locs.—F¥orty miles west of Kingston, South Australia, 30. 

fathoms. 

Off Cape Martin, South Australia, 21 fathoms. 
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OPHIACTIS SYMBIOTA,! sp. nov. 

(Plate xxxvi., fig. 1-2.) 

Disk 6.5 mm. in diameter; arms about 26 mm. long. 
Disk covered by a coat of 150-200 rather coarse, flat, rounded 
scales, the largest of which are near centre and the smallest near 
interradial margins ; between these plates or on their corners 
or edges are low, conical tubercles which increase in length 
near the interradial margins, becoming short sharp spinelets ; 
these tubercles and spinelets are not very numerous, some 
plates having none, while the largest plates have only 5-6 
around them. Radial shields small, about 1 mm. long by 
.5 mm. wide, well separated within but sometimes in contact 
distally. Upper arm plates, fan-shaped, truncate proximally, 
strongly convex distally, with lateral corners more or less 
rounded or truncate. Interbrachial areas below covered 
like the interradial margins of disk, with rather small scales 
and numerous sharp spinelets. Oral shields pentagonal, 
widest proximally, disto-lateral sides concave, distal side 
shortest ; madreporite very much larger than other four and 
more iso-pentagonal. Adoral plates large, twice as long as 
broad, curved, meeting broadly within. Teeth about 6, 
squarish ; below the lowest is a very small, triangular dental 
papilla. Oral papille apparently 2 on a side but the proximal 
may be the scale of the inner oral tentacle-pore; distal 
papille nearly circular, about .20 mm. in diameter ; proximal, 

a trifle smaller and more angular. First under arm-plate 
relatively large, longer than wide, in contact with second, thus 
broadly separating the adoral plates; succeeding plates 
tetragonal, wider than long, with distal margin slightly con- 
vex and lateral margins concave, becoming, beyond the middle 
of arm, pentagonal with a proximal angle and longer than 
wide ; first 5 or 6 barely in contact. Side arm plates rather 
large meeting above and below at middle of arm and beyond ; 
each carries 4, or usually 3, opaque, stout, blunt spines ; upper- 
most longest, about 1 mm. long ; lowest, shortest, about .60 

mm. long. Tentacle-scale single, moderately large, at side 
of lower arm-plate. Colour (dry), brownish-white. 

This interesting Ophiuran, I found on a specimen of Com- 
anthus plectrophorum, clinging closely to the oral surface of the 
disk. Its position leaves little doubt in my mind that it was 
commensal with the Crinoid in life, as a number of species of 
Brittle-stars are known to be. It is utterly unlike 0. 

1. oupBiotos=living with; in reference to the apparently symbiotic 

habits. 
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resiliens in its general appearance and I at first thought it to 
be an Ophiolebes, but the mouth parts seem to be undoubtedly 
those of an Ophiactis and I therefore have referred it to this 
genus without dissection. ‘The oral surface is rather markedly 
like Ophiactis abyssicola but the disk-covering is utterly unlike 
that species, and is indeed the distinguishing specific character. 
The short arms, few stout arm-spines and pair of oral papille 
are additional features worthy of emphasis. 

Loc.—Kast of Flinders Island, Bass Strait, 100-300 fathoms. 

Genus AMPHIURA, Forbes. 

AMPHIURA CONSTRICTA, Lyman. 

Amphiura constricta, Lyman, Bull. Mus. Comp. Zool. Harvard, 
Vie, 1Si9,p: 22: 

These specimens are all smaller than Lyman’s type and as 
a rule have only 4 or 5 arm spines, but ona few basal arm 
joints of the largest specimen (disk diameter, 4mm.) there 
are 6 spines. The type locality was Port Jackson, New 
South Wales, and there is a specimen in the Museum of Com- 
parative Zoology from Westernport, Victoria. The ‘‘ Endea- 
vour ’’ specimens thus extend the known range considerably 
to the westward. Three specimens. 

Locs.—F¥orty miles west of Kingston, South Australia, 30 
fathoms. 

Off Cape Martin, South Australia, 21 fathoms. 

Family OPHIOTRICHID. 

Genus OpPpHIoTHRIx, Miiller and Troschel. 

OPHIOTHRIX ARISTULATA, Lyman. 

Ophiothrix aristulata, Lyman, Bull. Mus. Comp. Zool. 
Harvard, vi., 1879, p. 50. 

These specimens range from 5 to 18 mm. in disk-diameter 
and make a fine series of this handsome Brittle-star. The 
colour ranges from nearly white to rosy pink; the spines are 
always white or colourless Two of the large individuals are 
beautifully though sparsely spotted with bright brown. 
There is a broad longitudinal stripe on the upper side of the 
arms, in one large specimen deep pink, but usually pure white. 
It seems to be lacking in the specimen from Oyster Bay, 
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Tasmania, and this individual is also peculiar in the large 

number of disc scales and the short, thorny disk spines ; the 

disk-diameter, however, is only 6.5mm., and I believe the 
peculiarities are associated with youth. The smallest speci- 
men is from east of Maria Island, Tasmania, and still retains 

the large, transparent central plate of the disk, known to be 
characteristic of the very young of some other species of 
Ophiothrix ; its disk spines are quite thorny and relatively 
rather short. Nineteen specimens. 

Locs.—Twenty miles south-east by east of Tasman Head, 
Tasmania, 80-85 fathoms. 

East of Maria Island, Tasmania, 78 fathoms. 

Entrance to Oyster Bay, Tasmania. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

Off Gabo Island, Victoria, 200 fathoms. 

OPHIOTHRIX CSPITOSA, Lyman. 

Ophiothrix cespitosa, Lyman, Bull. Mus. Comp. Zool. 
Harvard, vi., 1879, p. 53. 

These specimens range in disk-diameter from 1.5 to 6mm., 
and in colour from bright reddish-pink to purplish-gray, 
brownish-yellow and nearly white. The disk covering shows 
much diversity also, ranging from a uniform covering of 
minute thorny, somewhat stellate stumps, which even conceal 
the radial shields, to one where the thorny stumps are very 
largely replaced by rough spinelets and the radial shields are 
more or less bare ; there are many intermediate stages. The 
upper arm plates and the arm spines are more uniform, but 
not perfectly so. I cannot see that there is any correlation 
between the characters mentioned and the locality whence 
the specimen came. The seven specimens from off Ballina, 
New South Wales, were all found on the abactinal surface of 
a Sea-urchin (Prionocidaris australis); they are all young and 

are bright reddish-pink, except two which have pale pink 
arms and a light coloured disk hardly tinged with pink. In 
view of the well-known instability of characters in the genus, 
and the present multiplicity of species, I think it best to 
regard all the specimens as O. ce@spitosa and leave it for some 
future worker in Australia to determine whether J am right. 
Forty-one specimens. 
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Locs.—Twenty-three miles east-south-east of Round Hill 
Head, Queensland. 

Nine miles east of Fraser Island, Queensland. 

Eleven miles south-east of Ballina, New South Wales, 27-29 
fathoms. 

Eight miles east of Sandon Bluffs, New South Wales, 35-40 
fathoms. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Sanders Bank, Kangaroo Island, South Australia, 28 

fathoms. 

Fifteen miles north-west of Cape Jervis, South Australia, 
17 fathoms. 

OPHIOTHRIX FUMARIA, Miiller and Troschel. 

Ophiothrix fumaria, Miller and Troschel, Sys. d. Ast., 1842, 
p. 113. 

This is a well-preserved individual with disk 9 mm. across, 
agreeing in all essentials with a specimen of O. fumaria 
identified by Mr. Lyman many years ago, which was pur- 
chased in Hamburg and was reported to have come from 
the East Indies. The type locality of the species is stated 
by Miller and Troschel to be unknown. 

Loc.—Seven miles south-south-east of Double Island Point, 

Queensland. 

OPHIOTHRIX NEREIDINA (Lamarck). 

Ophiura nereidina, Lamarck, Anim. sans Vert., ii., 1816, 

p. 544. 

Ophiothrix nereidina, Miller and Troschel, Sys. d. Ast., 

1842, p. 115. 

Although small, only 4mm. across the disk, these are 
typical examples of this beautiful species. They are chiefly 
of interest in that they extend the known range of the species. 
many hundreds of miles to the south. Two specimens. 

Loc.—Nine miles east of Fraser Island, Queensland. 
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OPHIOTHRIX SPONGICOLA, Stimpson. 

Ophiothrix spongicola, Stimpson, Proc. Acad. Nat. Sci. 
Philadelphia, vii., 1855, p. 385. 

These are typical specimens of this handsome and charac- 
teristically Australian species. It seems to me quite possible, 
however, that O. fumaria is really the proper name for this 
species, Muller and Troschel’s type having very probably been 
brought to Paris from Port Jackson, but never having had a 
locality label. Koehler’s careful description of it and_ his 
figures apply very closely to this species, more closely than 
to the specimen Mr. Lyman has called O. fumaria. In the 
ultimate revision of the genus, this matter should be given 
critical attention. Three specimens. 

Locs.—Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Fifteen miles north-west of Cape Jervis, South Australia, 
17 fathoms. 

Genus OPHIOTHELA, Verrill. 

OPHIOTHELA HADRA, H. L. Clark. 

Ophiothela hadra, H. L. Clark, Mem. Mus. Comp. Zool. 
Harvard, xxv., 1915, p. 284. 

This is another species, previously known only from the 
holotype taken at the Murray Islands, Torres Strait. The 
present series shows that the original was immature, and the 
arms are not unusually short and stout in adults, though the 
general form is rather robust. The largest specimen at hand 
is 3mm. across the disk and the arms are 10-11 mm. long. 
Only the smallest specimens are as light as the holotype, all 
the larger specimens being prettily variegated with dull deep 
bluish, pink and pale cream-colour ; the centre of the disk, 
the sides of the arms and the arm spines are pink ; but there is 
some diversity. There is also some diversity in the armature 
of the disk, the larger interradial spine-like granules being 
often wanting. The oral shields are very small, nearly 
circular, white ; adoral plates larger than oral shield, but quite 
similar in form and colour, perfectly smooth, in close contact 
with each other. There are 5 arm spines at base of arm. 
The knobs on the upper arm plates are conspicuous. All of 
these specimens were taken from the primary spines of 
Sea-urchins (Prionocidaris australis); most of the smaller ones 
are reproducing by fission and have only 2, 3 or4 rays, but the 
adults are symmetrically 6-rayed. 

Loc.—Eleven miles south-east of Ballina, New South Wales, 
27-29 fathoms. 
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Family OPHIOLEPIDID. 

Genus AMPHIOPHIURA, Matsumoto. 

AMPHIOPHIURA COLLETA!, sp. nov. 

(Plate xxxvii., fig. 1-2.) 

Disk 17mm. in diameter; arms all broken, but one is 
nearly 50 mm. long and indicates a probable length of 55 mm. 
or more. Disk covered by a coat of 21 large, flat, smooth 
scales and the 10 radial shields, between which, in the angles, 
are much smaller, more or less triangular scales; many of 
these little scales and some of the larger show a narrow, 
marginal border as though cemented down to the neighbouring 
plates ; primary plates very distinct, about 2.5mm. across, 
but not conspicuous. Radial shields, 3-4mm. long and 
nearly or quite as broad, irregularly rounded triangular, 
smooth, the inner ends separated by a large scale, but the 
distal inner corner of one distinctly overlapping the corre- 
sponding corner of the other for more than a millimeter. 
Basal upper arm plate about twice as broad as long ; second 
and third at least three times as broad as long ; the succeeding 
7 or 8 plates are tetragonal, wider than long, broadly in 
contact, with distal margin convex and much wider than 
proximal ; beyond the tenth joint the upper arm plates tend 
to become triangular, as long as broad, and separated from 
each other, the condition they show on distal half of arm. 
Interbrachial areas below covered by the oral shield, a large 
marginal plate, wider than long and 5 smaller, somewhat 
swollen plates, between them. Genital plates large, more than 
a millimeter wide at the upper end, bearing an arm-comb of 
about 25 low, triangular papille, placed closely side by side ; 
there are no papille on the arm plates. 

Oral shields oval, sharply pointed proximally, 4mm. long 
by 3mm. wide; adoral plates, short, three times as long as 
broad, meeting fully and closely within; oral plates larger 
than adorals, only slightly swollen. Teeth only 4, triangular. 
Oral papillz only 3 on a side, borne wholly on the oral plates ; 
the innermost is like the teeth, but narrower, while the other 
two are very wide and notched like the molar teeth of a dog. 
Oral tentacle-pore (the second or distal one, of course) opens 
entirely outside mouth slit, at distal end of oral plate ; its 
inner side is guarded by 4 papille, its outer by 6. First under 
arm plate large, octagonal, much wider than long ; second 
longer and narrower, hexagonal, about as long as wide ; 

1. cohAntos=glued together; in reference to the appearance of the 
disk plates. 
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succeeding plates wider than long, more or less tetragonal, 
broadly in contact. Beyond the eighth or ninth joints the 
under arm plates are nearly or quite separated from each 
other, pentagonal with proximal angle, much wider than 
long ; they keep this form to the end of the arm. Side arm 
plates rather large, but not conspicuous, well separated at 

base of arm, but broadly in contact distally ; each carries 3 
small arm spines, a minute, bluntly pointed, peg-like one on 
upper distal corner of plate (often wanting distally) and a pair 
of somewhat larger, more flattened spines, close to the lower 

distal corner of plate; except on one or two basal joints, 
none of the arm spines are as long as one-third the length of 
the side arm plates. Tentacle-pores rather larger ; the basal 
ones have 3 or 4 scales on each side, but the number soon 
dwindles to one on the under arm plate and one on the side 
arm plate and near the middle of the arm, the former dis- 

appears. Colour (dry), yellowish-white. 

This rather handsome species is well characterised by the 
peculiar oral papille, the arrangement of the arm spines, the 
shape of the papille in the arm-comb and the arrangement of 
the disk plates. In all these particulars, as well as in the 
shape of the under arm-plates it differs from A. ornata, which 
is one of its near allies, but except in the arrangement of the 
disk scales it is no nearer to A. undata, which is one of its 
nearest allies geographically. Its longer arms and _ very 
different arm-comb will distinguish it at once from A. cteno- 
phora (H. L. Clark) taken by the “ Thetis ” off the coast of 
New South Wales. 

Loc.—EKast of Babel Island, Bass Strait, 60-80 fathoms. 

Family OPHIODERMATID. 

Genus PrEctinuRA, Forbes. 

PECTINURA DyscrRITA, H. L. Clark. 

Pectinura dyscrita, H. L. Clark, Mem. Austr. Mus., iv., 11, 
1909, p. 534. 

This series of specimens has led me to question very much 
whether P. dyscrita can properly be distinguished from 
P. anchista, the Japanese species. But after comparing 
specimens of the same size, I have decided not to unite them 
at present. The arm spines in P. anchista are thinner, flatter 
and more pointed than in P. dyscrita. If similar specimens 
of Pectinura should hereafter be found in the Philippines or 
in the East Indies, it would probably result in including the 
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Japanese and Tasmanian forms under the same name. The 
New Zealand species, P. cylindrica, is undoubtedly a very 
near relation but seems to be a smaller form, with arm spines 
and arm plates somewhat different. Lyman’s P. arenosa from 
Bass Strait and Bell’s P. assimilis from Port Jackson seem 
to be quite distinct, but it must be granted that the five 
species form a very homogeneous group. 

The “ Endeavour” specimens show plainly that in P. 
dyscrita at least the relative as well as the actual arm-length 
increases markedly with age; in the smallest specimen the 
disk-diameter (D) is 10 mm., the arm length (A) 40 mm., and 
hence A=4D, while in another D=12, A=60, D=5A, and 
in the largest specimen, D=20, A=140, D=7A. There is 
some diversity in colour indicated; the arms are often 
banded with brownish, or dirty whitish, and in one case there 
are 5 or 6 transverse bands, dorsally, of rose-purple. The 

colour in life is probably white, dull yellow, or pale brown, 
with rose-purple markings, spots or bands. Fourteen speci- 
mens. 

Locs.—North-east of Cape Pillar, Tasmania, 80 fathoms. 

East of Maria Island, Tasmania, 78-128 fathoms. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

East of Flinders Island, Bass Strait, 80-300 fathoms. 

Off Gabo Island, Victoria, 200 fathoms. 

Family OPHIOCHITONIDA. 

Genus OPHIONEREIS, Liitken. 

OPHIONEREIS SCHAYERI (Miller and Troschel). 

Ophiolepis schayeri, Miller and Troschel, Arch. f. Naturg., 
x.i, 1844, p. 182. 

Ophionereis schayeri, Liitken, Add. ad Hist. Oph., pt. 2, 
1859, p. 110. 

This is a very small specimen, only 4.5 mm. across the disk, 
but it is not otherwise notable. 

Loc.—Between Devonport and Launceston, Tasmania. 

ECHINOIDEA. 

The collection of Sea-urchins made by the “ Endeavour’ 
strengthens the evidence in support of the opinion formed 
by study of the ‘‘Thetis”’ collection, that EKchini are relatively 
unusually common in the waters of Southern Australia. 
Considering the fact that there are rather more than one 

5 J 
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thousand four hundred species of Ophiurans known and that 
only twenty-six occur in the ‘“‘ Endeavour ”’ collection, it is 
remarkable that twenty-nine species of Echini occur, with 
fewer than five hundred species known. Of these twenty- 
nine species, five are here described for the first time and five 
others are recorded for the first time from Australia. The 
most remarkable specimen is undoubtedly the adult indi- 
vidual of Hchinus horridus, a species previously known from 
off the coast of Chili, but the fine series of Prionocidaris: 
australis, the handsome new Coelopleurus and the new Maretia 

are worthy of particular mention. Up to the present time 
about sixty species of Echini have been listed from Australia,, 
but wrong identifications have been so numerous and mis- 
leading, the real number of species is very uncertain. 

Probably, including the ten here added to the list, there 

are at least sixty Australian Echini occurring in less than 
three hundred fathoms, thirty-five of which are peculiar to 
Australia. 

Family CIDARID. 

Genus PHyLLacantuus, Brandt. 

As regards the generic name Phyllacanthus, I have given 
fresh and careful attention to Brandt’s paper, and I see no 
ground for rejecting his subgenera. Lambert and Thiéry! 
have argued very strongly that these groups are invalid, but 
there seems to me a fundamental error in the argument 
which quite vitiates it. They assume that Brandt is revising 
and classifying all Echini, and hence when he gives three 
subgenera under the genus Hchinus they assume that all 
the species of Hchinus are to be placed in these three sub- 
genera, and, of course, one would then have to be a synonym 
of Echinus. But such is not Brandt’s intention. He is 
simply giving a classification of the forms noted by Mertens 
in his voyage ; occasionally other species are mentioned for 
illustrative purposes, but there is no attempt to group all 
the known Kchini. Under the circumstances, then, I do not 
see why Brandt’s subgenera are not perfectly valid, certainly 
as much so as any genera of Echini that were proposed prior 
to 1846. Particularly in the case of Phyllacanthus, Brandt’s 
course is clear; he had a large cidarid from the Bonin Islands 
to deal with; its peculiarities were obvious and are fairly 
well stated ; for it he proposed a subgenus of Cidarites which 
he called Phyllacanthus, at the same time designating the 
species as P. dubia. The fact that he was planning for a full 

1. Lambert and Thiéry—Bull. Soc. Sci. Nat. Haute Marne, vi., 23, 1909. 
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classification of Echini (as he states in a footnote) and so 
suggests two sections for the subgenus and mentions certain 
of Lamarck’s species of Cidarites in connection with them, 
does not so far as I can see affect the status of Phyllacanthus 
at all. It seems to me clear that the only generic name, 
except Cidaris (=Cidarites), which may be used correctly 
for dubia and imperialis, whether they are identical, as is 
generally believed, or not, is Phyllacanthus. 

PHYLLACANTHUS IMPERIALIS (Lamarck). 

Cidarites imperialis, Lamarck, Anim. sans Vert., ii., 1816, 
p. 54. 

Phyllacanthus imperialis, Brandt, Prodrome, 1835, p. 268. 

The test of this individual is about 45 mm. in diameter and 
the longest spines are 60 mm. long and 5 mm. thick. It is un- 
doubtedly an example of Tenison-Woods’ P. parvispina, but I 
am not prepared to recognise the form by name yet. A good 
series of specimens from the Murray Islands in Torres Strait 
are all typical P. imperialis, so far as I can see, but all the 
New South Wales material I have examined has the slender 
spines of P. parvispina. The amount of available material 
from other regions is not sufficient to enable me to decide as 
yet on the worth of this character. 

Loc.—Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Genus PrionocrD4RIs, A. Agassiz. 

PRIONOCIDARIS AUSTRALIS (Ramsay). 

Phyllacanthus australis, Ramsay, Cat. Echinod. Austr. Mus., 
1885, p. 44. 

Stephanocidaris bispinosa, A. Agassiz, Rev. Ech., pt. 1, 
1872, p. 160 (nomen nudum) ; pt. 3, Sept., 1873, p. 393 
(NoN Cidarites bispinosa, Lamarck, as described and 
figured by de Loriol, Mém. Soc. Sci. Nat. Neuchatel, 
v., May, 1873, p. 33). 

Prionocidaris agassizii Déderlein, Abh. Senck. Naturf. 
Ges., xxxiv., 1911, p. 242. 

This is a remarkable series of a very notable species. 
Déderlein (loc. cit.) has shown very clearly that the genus 
Stephanocidaris A. Ag. is a pure synonym of Goniocidaris and 
hence cannot be used for this species. He shows further that 
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Mr. Agassiz’s application of the name bispinosa to this species 
cannot be maintained since de Loriol’s restriction of Lamarck’s 
name to the species Mr. Agassiz called annulifera has several 
months’ priority over Mr. Agassiz’s selection. The latter 
being left thus without a name, Déderlein courteously pro- 
posed to call it agassizii. When at the Australian Museum in 
November, 1913, I was surprised to find that Ramsay’s type 
of Phyllacanthus australis is a fine example of the Sea-urchin 
Mr. Agassiz and I have called Stephanocidaris bispinosa. It 
is not strange that no one has suspected it hitherto, for 
Ramsay gives virtually no description but relies on three 
photographs to make clear the specific characters. The whole 
nomenclatural tangle is now fairly well cleared up, and 
apparently all living students of the recent Echiniare agreed 
as to the proper use of Lamarck’s names for cidarids, even 
though we still disagree as to generic divisions. 

The present series of P. australis ranges from 27 to 73 mm. 
in test-diameter, horizontally (h.d.) ; the specimen with h.d.= 
27 mm., has primary spines 67 mm. long or 2.5 h.d., while in 
the big individual they are only 60-65 mm. long or less than 
h.d. Evidently 65-70 mm. is the full length of the spine for 
this species, and growth ceases when that length is attained, 
though the test may continue to grow indefinitely. The 
primary spines when young are purple and smooth; they 
soon develop sharp teeth along the sides, and with this 
development the spine becomes somewhat flattened ; at least 
the oral side is more or less flattened, the aboral side tending 
to become carinate; the spine is thus almost or quite 
triangular in cross-section, where widest ; as the lateral teeth 
increase in size numerous similar but smaller teeth arise, 
particularly along the aboral side ; with this change in form 
of the spine there goes an equally great change in colour ; the 
teeth are greenish and as they increase in number the spines 
appear to be less and less purple; as the spine matures it 
becomes coated with a loose, colourless or whitish calcareous 
coat which completely masks the remaining purple colour ; 
then Sponges, Bryozoa, Brachiopods, Lamellibranchs, Worm- 
tubes and Barnacles (but particularly Barnacles) proceed to 
encrust the adult spines, making them the habitations of 
small Brittle-stars and Crustaceans. Many of the old, short 
actinal primaries (but not the small ones around the mouth) 
become very flaring at the tip in old individuals ; thus a spine 
3.3 mm. in diameter near the middle may be almost 5mm. 
across the obliquely truncate and almost flat tip. The white 
spots on the collar of the primaries appear as soon as the 
collar is formed ; they are always visible, but the distinctness 
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differs much in different individuals and on different spines ; 
occasionally they merge into more or less complete longitudinal 
lines, but this is unusual; they are often well developed on 
the neck of the spine above the collar. The actinal primaries 
have the collar very wide, and a thick, somewhat serrate 

“cap ”’ formed from the outer layer of the spine. 

The abactinal system is larger than the actinostome, but 
the difference shows some diversity ; in the smallest specimen 
the actinostome is little more than 8 mm., while the abactinal 
system is nearly 12; in the largest specimen the measure- 
ments are approximately 25 and 32; but in a specimen of 
average size the measurements are only 18 and 20. 

The secondary spines show remarkable diversity of colour ; 
in several specimens they are bright red, with those of the 
ambulacra more or less greenish at both base and tip, and 
those of the interambulacra with very slightly greenish tips. 
In other cases they are reddish with purple tips and a longi- 
tudinal purplish stripe, or they are dull flesh-colour with red 
longitudinal stripe. In the largest specimens, all the second- 
aries are more or less greenish, those of the interambulacra 
with darker longitudinal stripe and pink or purplish tip, while 
those of ambulacra are more nearly uniformly dark greenish. 
Evidently no specific character can be drawn from the coloura- 
tion of the secondary spines ! 

The occurrence of globiferous pedicellarize shows an equal 
diversity ; in many specimens they are rare or wholly wanting, 
but in the larger specimens they are generally present, at 
least in the interambulacra, and in several of the biggest 
specimens they are excessively abundant and very con- 
spicuous, as they are white or pale greenish in colour. The 
stalk is 3mm. long (more or less) and has a very conspicuous 
limb. The head is about a millimeter long and the valves 
seem to be like those of P. baculosa. Ihave hitherto laid much 
stress on the absence of globiferous pedicellariz in “‘ Stephano- 
cidaris bispinosa, A. Agassiz,”’ but evidently the two specimens 
previously seen by me were misleading. I can no longer 
doubt that this species and baculosa are congeneric and that 
I have been wrong in counting the latter a Phyllacanthus. 
Since as already shown the name Stephanocidaris must be 
abandoned, I follow Déderlein in using Prionocidaris, of which 
P. pistillaris (=baculosa) is the type, for the group I have 
hitherto called Stephanocidaris, the diagnosis being modified 
to permit the inclusion of baculosa. Thirty-four specimens, 

Locs.—Off Fraser Island, Queensland. 
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Twenty-five miles south-east of Double Island Point, 
Queensland. 

Eleven miles south-east of Ballina, New South Wales, 27- 
29 fathoms. 

Genus CIDARIS, Leske. 

CIDARIS CONFERTA,! sp. nov. 

(Plate xxxviii., fig. 1-4.) 

Test little flattened ; vertical diameter about .60-.70 of 
horizontal; coronal plates 7 or 8; areole large, nearly 
circular, only the lowest 2 or 3 confluent ; median interambu- 
lacral area with vertical suture quite distinct and 3-4 series 
of tubercles on each side of it; ambulacra about one-fourth 
of interambulacra in width; poriferous zones not sunken, 
very narrow, the pores close together; median ambulacral 
area with a double series of tubercles on each side, inner much 

smaller ; vertical suture not very distinct ; pores large, nearly 
circular, only slightly oblique. Abactinal system about .46 
of horizontal diameter of test, nearly circular and clearly 
defined, flat or slightly elevated, well covered with small 
secondary spines; genital plates large and nearly square, 
outer margin a little convex and inner equally or more 
concave, with pores near distal margin; ocular plates tri- 
angular or with inner angle truncated when plate is fully 
insert, as wide as high or wider, with pores very close to distal 
margin; in four specimens oculars I, V and IV are insert, 
while in the largest specimen all are insert, though IV is very 
narrowly so; anal system about one-half diameter of abac- 
tinal system, covered by a marginal series of 8-10 rather large 
plates and 12-15 (or more) smaller ones within ; all abactinal 
and anal plates are fairly covered by rather coarse tubercles; 
there are 2-10 on the anal plates, 30 or more on the oculars, 
and 50 or more on the genitals. Actinostome small, only 
about .37 of horizontal diameter of test, not at all sunken, 
closely covered by stout plates, 12-15 in each interambu- 
lacrum and about a dozen pairs in each ambulacrum. Pri- 
mary spines when fully grown 60-70 mm. long, and 2.5-3.5 mm. 
thick, cylindrical and tapering rather abruptly to a bluntly 
pointed tip ; in the largest specimen they are distincly com- 
pressed near tip; except when still immature, they are very 
closely covered by low, rounded granules, which are so closely 
crowded they do not form longitudinal series as is usual ; the 
collar is very low, about 1-1.5 mm. high, very finely striate 

1. Confertus=crowded ; in reference to the densely crowded granules 

on the primary spines. 
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longitudinally ; neck smooth, shining, porcelain-like ; as the 
spine gets older, the smooth, shining neck comes to occupy 
more and more of the spine, so that in old spines only the 
distal half or two-thirds shows the crowded granules clearly ; 
actinal primaries, smooth, flattened, not at all serrulate, with 

very broad collars; secondaries, narrow, flat and blunt. 
Pedicellarie much as in Cidaris affinis, Phil.; large globi- 
ferous pedicellariz very infrequent, wanting in some speci- 
mens ; tridentate pedicellariz rather numerous ; small globi- 
ferous somewhat less so. General colour of test yellowish- 
brown or dull reddish ; secondary spines whitish or yellowish, 
the larger ones about the primaries with a longitudinal stripe 
on the outer side, of brownish, greenish or yellowish tint ; 
this stripe may be very faint and is often wanting, but is 
probably characteristic of the living animal ; secondaries often 
tipped with yellowish or reddish ; primary spines pure white 
(more or less soiled and encrusted distally) with yellow-brown 
collar; in the smallest specimen many of the primaries are 
encircled by two narrow, widely separated, rather faint rings 
of dull rose-red. The smallest specimen is 25 mm. in diameter, 
the largest 45 mm. ; the latter is 33mm. high. Five speci- 
mens. 

At first glance these specimens look very much like Cidaris 
cidaris of Europe or C. abyssicola of Florida, but on more 
careful examination the relationship to C. ajfinis becomes 
more evident. [am no longer willing to separate affinis from 
cidaris generically, for in large series of specimens it is difficult 
to separate them even specifically. I have therefore aban- 
doned the genus 7'retocidaris in the sense in which I formerly 
used it, and I am the more ready to do this because I think 
the “‘ splitting” of genera has been already carried too far 
in the Cidaridz, and we need now to do a little consolidating 
and redefining. 

The occurrence of the present species off South-eastern 
Australia is very interesting, for no nearly related species has 
been taken by the “ Challenger,” “ Siboga,” “* Valdivia ” or 
‘“‘ Albatross’ in their various collections in the Indian and 
Pacific Oceans. The “Challenger” species, C. bracteata, 
recently found off Western Australia, is as near an ally as any, 
but the difference in the primary spines is very marked. 
Indeed, the crowded condition of the granules on the primaries 
of C. conferta, and the lack or faint indication of longitudinal 
series in their arrangement, readily distinguish the present 
species from any cidarid with which I have compared it. 

Locs.—Kastern Slope, Bass Strait, 80-200 fathoms. 

South of Gabo Island, Victoria, about 200 fathoms. 
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Genus GONIOCIDARIS, L. Agassiz and Desor. 

GONIOCIDARIS CLYPEATA, Déderlein. 

Goniocidaris clypeata, Doderlein, Arch. f. Naturg., li.i., 
1885, p. 82. 

It is only after much hesitation that I refer these little Echini 
to this Japanese species, but were they from Sagami Bay, 
Japan, I should do so without question. All are small, and 
only eight show the characteristic clypeate spines, but there 
is at least one of these from each of the stations listed below. 
All the specimens agree in a greenish colouration, or at least 
in having a greenish tinge, particularly on the actinal primaries 
and in lacking the big globiferous pedicellariz characteristic 
of the two following species. The largest specimen is 20 mm. 
in horizontal diameter and comes from off Cape Pillar, Tasmania. 
I have compared it with a specimen of the same size from 
Japan, and while there are obvious differences, they are so 
trivial that I cannot find a single good character, nor any 
tangible combination of characters, which would justify calling 
the two specimens by different specific names. The “Siboga’”’ 
took, in the East Indies, south of the equator, a cidarid which 
de Meijere called G. hirsutispinus but which I believe to be 
G. clypeata, so that the occurrence of this species in both 
Japanese and Tasmanian waters is not so improbable as at 
first appears. Fourteen specimens. 

Locs.—Off Port Davey, Tasmania, 88 fathoms. 

Near Storm Bay, Tasmania. 

North-east of Cape Pillar, Tasmania, 80 fathoms. 

Twenty miles east of Maria Island, Tasmania, 128 fathoms. 

Oyster Bay, Tasmania, 20-40 fathoms. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

GONIOCIDARIS GERANIOIDES (Lamarck). 

Cidarites geramioides, Lamarck, Anim. sans Vert., ii., 1816, 
p- 96. 

Goniocidaris geranioides, Agassiz and Desor, Ann. Sci. Nat., 
Zool., (3), vi., 1846, p. 337. 

These specimens are nearly all small, only four exceeding 
25 mm. in diameter. The largest, 37 mm. in diameter, is a 

good example of the species and shows the distinguishing 
characters well. The two other adults (30 and 32 mm.) are 
less typical, but are undoubtedly G. geranioides. Many of the 
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smaller specimens approach G. tubaria and the very young are 
distinguishable only with some difficulty. The differences 
between the preceding species, G. clypeata, and young G. 
geranioides are also very slight, but they seem to be constant ; 
in the Tasmanian specimens of CG. clypeata there are no large 
globiferous pedicellariz, while these are generally very com- 
mon in G. geranioides, and the actinal primaries are more or 
less greenish, which is not the case in G. geranioides. The 
growth changes in G. geranioides, as revealed by the present 
series are very interesting. Young specimens have either 
long, slender and often perfectly smooth primaries (2.e., 
without thorns and prickles) or they are short, moderately 
stout and with a few coarse thorns. As the individual 
matures, the spines become more and more stout and the 
abactinal ones become expanded at the tip; they are rough, 
but not spiny, the coarse thorns which may have been present 
in youth, wearing down more or less markedly. Meanwhile 
the miliary tubercles and spines encroach more and more on 
the median ambulacral area, until the adult ladder-like 
arrangement of transverse ridges is perfected. As a result 
of these changes the mature specimens (30 mm. and over) 
look very unlike the young. Thirty-one specimens. 

Locs.—Oyster Bay, Tasmania, 20-40 fathoms. 

North-east of Cape Pillar, Tasmania, 80 fathoms. 

Seven miles north-east of Cape Pillar, Tasmania, 50-60 
fathoms. 

Near Storm Bay, Tasmania. 

Off Port Davey, Tasmania, 88 fathoms. 

South-west of Rocky Point, Tasmania. 

Near Mainwaring Cove, Tasmania, 50 fathoms. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Off Cape Marsden, Kangaroo Island, South Australia, 17 
fathoms. 

South of St. Francis Island, 35 fathoms. 

GONIOCIDARIS TUBARIA (Lamarck). 

Cidarites tubaria, Lamarck, Anim. sans Vert., iii., 1816, 
p. 57. 

Goniocidaris tubaria, Liitken, Vid. Med., 1863 (1864), p. 137. 

This is a very good series of this well-known and character- 
istic species. The eighty-eight specimens range in size 
from 10 to 50mm. (horizontal diameter). The primary 
spines seem to reach their maximum length, 40-50 mm., 
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when the individual is about half grown (test diameter, 
25 mm.), after which they may increase greatly in thick- 
ness, spininess and general bizarre appearance; they may 
decrease in length, probably from attrition, for the largest 
specimen in the present series has no primary 25 mm. 
long. This specimen, by the way, comes from the same 
station (and bears the same registered number), as the 
largest and most typical example of G. geranioides ; in 
colour it is somewhat like the latter, as well as in the 
character of the primary spines, but the test is that of a 
perfectly typical G. geranioides. I confess to being uncertain 
as to the true interrelationships of the Australasian species of 
Goniocidaris. It will be noticed that all the specimens of 
G. clypeata taken by the “‘ Endeavour ” are from southern and 
eastern Tasmania ; those of G. geranioides are from southern 
and western Tasmania and South Australia ; while the range 
of G. tubaria is from northern New South Wales southward 
and westward to western South Australia, barely touching 
Tasmania. The specimen listed from Oyster Bay, Tasmania, 
is, however, a perfectly typical G. tubaria. Unfortunately we 
know very little of G. wmbraculum from New Zealand, and only 
three old, bare tests are available for my study. After ex- 
amination of the evidence I can secure, I am inclined to think 
that we shall ultimately consider G. tubaria and G. geranioides 
as one species (for which the latter name will be used) but 
separate subspecies, while the form here listed as G. clypeata 
will prove to be identical with G. wmbraculum, which will in 
turn be considered a sub-species of G. geranioides. The Aus- 
tralasian forms of Goniocidaris would then list as follows :— 

G. geranioides (Lamarck).—Southern Tasmania and west- 
ward to the Great Australian Bight. 

G. g. tubaria (Lamarck).—Southern coasts of continental 
Australia, from northern New South Wales to central Western 
Australia. 

G. g. umbraculum (Hutton).—EKastern Tasmania and New 
Zealand. I think G. uwmbraculum is undoubtedly distinct 
from the Japanese G. clypeata, but am unable to give any 
satisfactory differences at present. 

Locs.—Eleven miles south-east of Ballina, New South 
Wales, 27-29 fathoms. 

Six miles east of Cape Hawke, New South Wales, 47-50 
fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Eastern Slope, Bass Strait, 80-200 fathoms. 

Twenty miles east of Babel Island, Bass Strait, 65 fathoms. 
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Off Babel Island, Bass Strait, 50-60 fathoms. 

Oyster Bay, Tasmania, 30 fathoms. 

Twenty-four miles south-south-east of Eagles Nest Rock, 
Victoria, 15 fathoms. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Off Cape Marsden, Kangaroo Island, South Australia, 17 
fathoms. 

South of St. Francis Island, South Australia, 35 fathoms: 

Genus Histocrparis, Mortensen. 

HISTOCIDARIS ELEGANS (A. Agassiz). 

Porocidaris elegans, A. Agassiz, Proc. Amer. Acad., xiv., 
SiO) pelos: 

Histocidaris elegans, Mortensen, “‘ Ingolf” Ech., pt. 1, 
1903, p. 22. 

This is an interesting quartette, each one having some point 
of special interest. The smallest is 20mm. in horizontal 
diameter (h.d.) and 12 in vertical (v.d.); there are only 6 
coronal plates in each series; the primary spines are 50-58 
mm. long, and while finely spiny have no coarse thorns ; 
the test, secondaries and collar of the white primaries are dull, 
deep gray-purple. The next specimen is 38mm. h.d. and 
25 v.d. ; there are 7 or 8 coronal plates; the primary spines 
are wonderfully fine, 100-130 mm. long, 3mm. thick, and 
very thorny near base, becoming finely spiny near tip; the 
colour is like that of the small specimen. The third specimen 
is remarkable for the size and shape of the test and the 
number of coronal plates; h.d.=71mm., and v.d.=6l, so 
that the height is .85 of h.d.; there are 12 coronal plates and 

excessive number for a recent cidarid; the primary spines 
are all broken or missing (except actinally), but it is evident 
that none were thorny ; the test is deep yellow-brown, the 
secondaries, pedicellariz, etc., dirty whitish; the general 
condition of the specimen is poor though the test is perfectly 
whole. The fourth specimen is remarkable only because of 
its large size, h.d.=78 mm.,and v.d.=58; v.d.=.75 h.d.; there 

are 10 or 11 coronal plates ; the primary spines are as a rule 
broken, but a number are whole, all are coarsely thorny and 
the longest probably exceeded 100mm. It would seem that 
in this species, as in the preceding species of Goniocidaris, the 
primary spines reach their full length, 100-130 mm. when the 
test is about half grown, and that subsequent changes are 
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relatively slight, except as accident or attrition may decrease 
the length. 

With reference to the generic name of this species, I think 
Lambert and Thiéry are right in objecting to any recent 
species being assigned to the genus Porocidaris ; it is very 
unlikely that any now known really belong there ; certainly 
none show the distinctive generic feature. On the other hand 
I think it still worse to put these characteristic recent forms 
into Pomel’s ill-defined and heterogenous group Plegiocidaris, 
as my esteemed French colleagues do, and I believe the best 
plan is to follow Mortensen in creating a special genus Histo- 
cidaris. I differ from him, however, in considering purpuratus 
as much a member of Histocidaris as is elegans, and hence I 
am obliged to reject his proposed genus Poriocidaris. In- 
cluding purpuratus, Histocidaris is one of the most natural 
genera yet recognised in the family. 

Locs.—Kastern Slope, Bass Strait, 80-200 fathoms. 

Kast of Flinders Island, Bass Strait, 100-300 fathoms. 

Family CENTRECHINID 2. 

Genus AsTRoPYGA, Gray. 

ASTROPYGA RADIATA (Leske). 

Cidaris radiata, Leske, Add. ad Klein, 1778, p. 52. 

Astropyga radiata, Gray, Ann. Phil., xxvi., 1825, p. 426. 

The finding of this conspicuous Sea-urchin so far to the south 
of its previously known range is one of the “‘ Endeavour’s ” 
many interesting discoveries. The “ Siboga ”’ took specimens 
near Ceram, north-west from New Guinea, but the genus has 
not hitherto been found in Torres Strait or anywhere on the 
Australian coast. The present specimens are 110 and 145 
mm. in diameter; the larger is dull dark red, the primaries, 
especially the actinal ones, with a greenish cast ; the smaller 
is reddish-white with actinostome, genito-ocular ring and outer 
half (or more proximally) of each abactinal interambulacral 
plate, rose-red ; the abactinal blue spots show up plainly on 
the smaller specimen, but are much less distinct on the larger 
and darker one. The actinal primaries of the smaller speci- 
men are prettily, transversely banded. ‘Two specimens. 

Loc.—Twenty-five miles south-east of Double Island Point, 
Queensland, 33 fathoms. 
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Genus CH@TODIADEMA, Mortensen. 

CH TODIADEMA GRANULATUM, Mortensen. 

Chetodiadema granulatum, Mortensen, Vid. Med., 1903, p. 1. 

This is another East Indian species, not previously known 
from south or east of Torres Strait, whose range the “* Endea- 
vour’”’ has found to extend to southern Queensland. The 
““ Challenger’ took some small specimens west of Torres 
Strait, which were recorded as Astropyga pulvinata. The 
present specimen is larger than any hitherto recorded, 
measuring 115mm. h.d. Its colour is also different, the 
abactinal surface being brownish-olive and the primary spines 
pink ; orally, test and spines are whitish, the primaries with 
a green tinge; the abactinal blue spots are conspicuous and 
are distributed as described by Mortensen. 

Loc.—Twenty miles north-east of Double Island Point, 
Queensland, 29-30 fathoms. 

Family ECHINOTHURID. 

Genus ARmosoma, Mortensen. 

AR#®OSOMA THETIDIS (H. L. Clark). 

Asthenosoma thetidis, H. L. Clark, Bull. Mus. Comp. Zool. 
Harvard, lii., 1909, p. 134. 

Areosoma thetidis, A. Agassiz and H. L. Clark, Mem. Mus. 
Comp. Zool. Harvard, xxxiv., 1909, p. 176. 

These specimens are 115-180 mm. h.d. and have the general 
appearance of those collected by the “ Thetis.”” It is too 
bad that there is no knowledge of where most of these speci- 
mens were taken, for the range seems to be quite restricted. 
Apparently it is the only echinothurid in the shallower coastal 
waters of Australia. 

Loc.—South of Gabo Island, Victoria, about 200 fathoms. 
Nine specimens. 

Also eight specimens from an unknown locality. 

Family ARBACIID. 

Genus COELOPLEURUS, L. Agassiz. 

COELOPLEURUS AUSTRALIS,! sp. nov. 

(Plate xlii., fig. 1.) 

Test 40 mm. h.d. and 24 mm. v.d. ; height therefore is .60 
h.d. Coronal plates 11 or 12 in a column, but only the 

1. Australis=southern, in reference to its being the most southern 

representative of the genus. 
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lowest 7 or 8 carry primary tubercles and spines ; interambu- 
lacral areas abactinally only about 8 mm. broad. Ambulacral 
plates 12, each with a large primary tubercle; ambu- 
lacra 13mm. wide at ambitus, where interambulacra are 
about 11, but only 8 mm. abactinally where interambulacra 
are 8. Primary tubercles large and smooth, without crenula- 
tion or perforation, of course. Abactinal system about 11 
mm. across; oculars all exsert ; anal system, 5.5 mm. across, 
covered by 4 similar, triangular plates. Actinostome some. 
16 mm. across, bare, except for the ring of buccal plates, close 
around the mouth which bear numerous, ophicephalus pedi- 
cellariz. Primary spines, when fully developed, 85 mm. long, 
distinctly curved, tapering to a blunt point, which is nearly 
always broken off ; collar about 11 mm. long or about .13 of 
spine-length ; it is very slightly further advanced on the 
dorsal keel of the spine than on the lower surface ; on each 
side of the keel on the collar are two slight but distinct longi- 
tudinal ridges, and there are six such paraliel ridges on the 
lower side of the collar; on most of the primaries above the 
ambitus the collar is much longer, .30-.45 of spine-length, or 
the uppermost spine or two is all “ collar,” 7.e., has no smooth, 
polished surface. Actinal primaries very flat, thin, slightly 
curved, abruptly truncate, about half collar. Secondary 
spines, cylindrical or terete, stout and blunt, 4-5 mm. long. 
Pedicellariz abundant; the valves of the ophicephalous are 
not at all constricted as in C. floridanus, but on the other hand 
are not so wide and blunt at tip as in C. longicollis. Colour of 
test much as in C. floridanus and C. longicollis, light brownish, 
or dirty cream-colour, with ocular plates, outer borders of 
genital plates, outer portion of abactinal imterambulacral 
plates, and a narrow, zigzag, median ambulacral line, vermil- 
lion red; inner portion of abactinal interambulacral plates 
more or less lavender or rose-purple (according to dryness and 
conditions of lighting) ; secondary spines abactinally reddish- 
brown ; uppermost primaries and collars of the others very 
light gray-brown with, often, a greenish tinge; in mature 
primaries the polished portion is light apple-green adjoining 
the collar, on upper surface, but very quickly passes into 
bright red (not abruptly, however); at the very tip of the 
spine may be one or two rather broad transverse bands of 
light green ; lower surface of primaries, pure white ; actinal 
primaries white, with collar pale grayish or gray-brown. 

This is a very typical Coelopleurus and closely related to 
C. floridanus and C. longicollis, but it differs from both in the 
character of the dorsal interambulacra. The difference is 
marked when specimens are compared, but it is less easy to 
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«describe. Perhaps it may be most easily stated thus: in C. 
floridanus and C. longicollis, the genital plates are about the 
same width as the bare interambulacral space, while in C. 
australis they are about the same width as the entire inter- 
ambulacrum. In C. australis, the outer half of the upper 
interambulacral plates, which lack a primary tubercle, is well 
covered by a couple of secondary and 10-20 miliary tubercles ; 
in C. longicollis there are very few such tubercles on those 
plates ; in C. floridanus, the tubercles are numerous, but are 
very small, so the surface of the outer end of the plate is 
granular, rather than tuberculous. The Australian species 
resembles C. longicollis in the large size of the dorsal ambu- 
lacral tubercles ; they are even larger than in that species. 
It is also like C. longicollis in the characters of fully developed 
primary spines, but the collar is lower and the colouration is 
totally different. Coelopleurus has been taken at the Kei 
Islands and at New Britain, but its occurrence in Bass Strait 
extends the range of the genus over two thousand miles at 
least. 

Loc.—Kastern Slope, Bass Strait, 60-112 fathoms. 

Family ECHINIDA. 

Genus Ecuinus, Linné. 

ECHINUS HoRRIDUS, A. Agassiz. 

(Plate xxxix.; Plate xl., fig. 1-2.) 

Echinus horridus, A. Agassiz, Proc. Amer. Acad., xiv., 1879, 
p- 203. 

The specimen from south of Gabo Island, Victoria, is not 
only the most remarkable Echinoid in the collection, but is one 
of the most extraordinary Sea-urchins which has ever been 
taken. It has a horizontal diameter at ambitus of 80 mm. 
and a vertical height of 115 mm. ; there are 33 or 34 coronal 
plates and 61-62 ambulacrals, in each column ; the abactinal 
system is 12 mm. across (.15 h.d.) and all the ocular plates 
plates are exsert; the anal system is nearly 5 mm. across, 
and is covered by about 160 small plates, many quite granule- 
like, among which the flat, circular suranalis very prominent ; 
the spines are nearly all missing; those which remain are 
small secondaries or the bases of broken, bright red primaries ; 
the actinostome is very small, only 11 mm. across, or less than 
.15 h.d. I have compared this specimen with the fragments 
of a slightly larger specimen of HL. horridus from off southern 
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Chili, a cotype of Mr. Agassiz’s species. The only difference: 
of importance is in the covering of the anal system, which in 
the Chilian specimen consists of fewer and larger plates. 
This may prove to be a good specific character, but only more 
abundant material can determine the point, and meanwhile 
the Australian specimen may best be considered as E. horridus, 
the resemblance in colour, shape and character of the test and 
spines being so very marked. 

The specimen from east of Flinders Island, Bass Strait, is: 
very much smaller, and is of great interest as indicating that 
the extraordinary increase in length of the vertical axis occurs 
only after the individual is half grown. The horizontal dia- 
meter of this specimen is 41 mm. while the vertical is 32 ; 
v.d. is thus a little more than three-fourths h.d. ; the abactinal 
system (8 mm.) and actinostome (7.5 mm.) are relatively a 
little larger than in the adult, but are notably small. There 
are 23 coronal plates, indicating that while the height of the 
test is increasing over 250 per cent., the number of coronal 
plates increases less than 50 per cent. ; obviously the increase 
in height is due to marked increase in size of the coronal plates 
rather than to great increase in number. The colour of this. 
smaller specimen is like that of the adult, reddish with bright 
red primary spines. 

The specimen from off Maria Island, Tasmania, is obviously 
young. It is partly broken, and lacks the abactinal system 
entirely. It is 17 mm. in diameter, with an actinostome 
7 mm. across and has 15-16 coronal plates in each column. 
There are no spines left. The tuberculation of the distinctly 
reddish test is much coarser relatively, if not actually than 
in the older specimens; in particular there are several 
secondary tubercles on each interambulacral plate which are 
very nearly equal to the primary tubercle in size. It is pos- 
sible that this specimen is not a young L. horridus, but when 
locality and depth are considered it seems highly probable 
that it is. The developmental stages of this species would 
certainly be of extraordinary interest, and it is to be hoped 
that at some future day an oceanographic survey of the 
region between Tasmania and New Zealand and between the 
latter country and Chili may bring to light the necessary 
material. Three specimens. 

Locs.—South of Gabo Island, Victoria, 100-250 fathoms. 

East of Flinders Island, Bass Strait, 100-300 fathoms. 

East-north-east of Maria Island, Tasmania, 125-180 
fathoms. 
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Genus PARECHINUS, Mortensen. 

PARECHINUS NOTIUS,! sp. nov. 

(Plate xli., fig. 1-3.) 

Test 28 mm. h.d. and 18 v.d.; height, therefore, is .64 h.d. 
Coronal plates thick, rough, though not actually sculptured, 
20 in a column, each with a primary tubercle whose areola is. 
about half the height of the plate (in midzone) and on each 
side of which are two secondary tubercles, not much smaller 
than primary; the 5 tubercles form a horizontal series ; 
above midzone on a few plates the secondary tubercles are 
somewhat more numerous and less regularly arranged, but 
the uppermost 4 or 5 plates have only 3, 2, 1 or 0; inter- 
ambulacra about 12 mm. broad at ambitus. Ambulacral 
plates 22, but little lower than the interambulacral, each 
(in midzone) with a primary and | large secondary tubercle ; 
the latter is near the inner end of the plate and disappears 
abactinally ; ambulacra 7 mm. wide at ambitus ; poriferous 
zones narrow (1 mm. wide), the arcs of pores vertical. 
Abactinal system small and compact, 7.5 mm. across; all 
oculars exsert but I nearly in ; anal system large (4 mm. across) 
nearly circular, covered by numerous (about 30) plates, 
among which the nearly circular suranal is very distinct and 
much the largest ; each genital plate carries 3 or 4 secondary 
tubercles, each ocular, 1. Actinostome rather large, 11 mm. 
across ; gill slits very slightly indicated ; buccal membrane 
thin and perfectly bare, except for the 5 pairs of primordial 
ambulacral plates, which are very near the mouth, but do not 
form a closed ring; they are densely covered with ophi- 
cephalous pedicellariz. Primary spines 7-8 mm. long, abruptly 
and not sharply pointed, each with about 10 longitudinal 
ridges, low, rounded and close together ; secondary spines 
similar but not so long and often somewhat swollen at tip ; 
miliary spines very few, most of the relatively few miliary 
tubercles bearing pedicellariz. Globiferous pedicellariz fairly 
common, very similar to those found on the New Zealand 
form (albocinctus) of P. magellanicus ; the blade is narrow, 
slightly widened near tip, with a long and conspicuous end- 
tooth and a smaller and more slender tooth on the left side, 
below tip ; base of valve wider than in Mortensen’s figure of 
P. albocinctus ; tridentate pedicellariz very rare or wanting, 
for I failed to find one; ophicephalous pedicellarie very 
abundant ; the valves are broadly rounded at tip and not at 
all constricted. Colour of test, very pale brown; spines 
white. 

l. vottos=southern; in reference to its geographical position. 
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I have been much puzzled by this Sea-urchin. It does 
not look like any of the many specimens of P. magellanicus 
which I have examined, but I am sure it is very nearly related 
to that species. Indeed it is difficult to point out any im- 
portant distinguishing features. Perhaps the two most 
tangible differences are the narrow poriferous areas, with 
vertical arcs of pores, in P. notius and the noticeable scarcity 
of miliary tubercles; in P. magellanicus miliary tubercles 
are abundant and the poriferous areas are moderately wide 
with the arcs of pores more or less oblique. The anal system 
of P. notius looks quite different from that of P. magellanicus, 
as it is nearly circular and is covered by much more numerous 
plates. The presence of only one lateral tooth on the globi- 
ferous pedicellariz, instead of one on each side as in P. 
magellanicus, and the white primary spines of P. notius are also 
worthy of mention, though perhaps not reliable specific 
characters. It may also be mentioned, though I do not 
lay any weight on the fact, that in P. magellanicus the buccal 
plates bear numerous tridentate pedicellariz, while in P. 
notius these plates are covered with ophicephalous. The 
fact that all oculars are exsert in P. notius is interesting and 
may ultimately prove to be a good specific character. The 
general appearance of abactinal system, spines, pedicellariz 
and buccal membrane is very much that of an Amblypneustes, 
but the test is very different, as are the buccal plates. It is 
a pity the “ Endeavour” did not secure an abundance of 
specimens of Parechinus, for the Australasian species of the 
genus sorely need elucidation and this single specimen only 
adds to the difficulties ! 

Loc.—South of Gabo Island to south-east of Cape Everard, 
Victoria, 70-80 fathoms. 

Genus GYMNECHINUS, Mortensen. 

GYMNECHINUS EPISTICHUS, H. L. Clark. 

Gymnechinus epistichus, H. L. Clark, Mem. Mus. Comp. 

Zool. Harvard, xxxiv., 1912, p. 289. 

This specimen resembles the holotype closely, but differs 
in two points ; genital 3 (as not infrequently happens in this 
genus) is completely shut out from the periproct, and the 
primary spines, especially the actinal ones, are a decidedly 
more distinct red. The horizontal diameter of the test is 
22 mm. 

Loc.—Twenty-five miles south-east of Double Island Point, 
Queensland. 



SEA LILIES, STARFISHES, ETC.—cLARK. 113 

Family TEMNOPLEURID. 

Genus Satmacis, L. Agassiz. 

SALMACIS OLIGOPORA,! sp. nov. 

(Plate xlii., fig. 1-2; Plate xliii., fig. 2.) 

Test 60-81 mm. h.d.; 29-39mm.v.d.; height therefore 
just less than half the horizontal diameter. Very similar to 
S. dussumiert and S. erythracis, but differing in at least three 
particulars ; relative number of ambulacral and interambu- 
lacral plates in each column, form of base of valves of globi- 
ferous pedicellariz, and colouration. The number of coronal 
plates in the specimens at hand runs from 28 to 34, while the 
number of ambulacral plates in a column is from 48 to 55 ; 
thus the number of ambulacral plates is only .52-.62 more 
than the number of coronal plates; in S. dusswmiert and S. 
erythracis it is .70-.87 more. The base of the valves of the 
globiferous pedicellariz is rather higher than wide and the 
upper lateral corners are elongated to a much greater degree 
than in any other species of Salmacis, and flare outwards 
slightly. Finally the colouration is utterly unlike that of 
S. dussumierit and quite different from that of S. erythracis. 
The test is pale brownish ; the miliary spines and pedicellarize 
are white, the secondary spines are white or pale greenish 
or tipped with greenish, and the primaries are greenish-white 
with 1-3 broad, indefinite bands of olive-green ; the actinal 
primaries may be white without any green or they may be 
broadly tipped with olive-green ; sometimes there is also a 
band of olive green near middle of spine. There is no hint 
of red or violet anywhere. 

There are too few specimens of S. dusswmiers and S. 
erythracis at hand to enable me to determine satisfactorily 
the relationship of the three species to each other. They 
agree in the peculiar characters of the ambulacra and abactinal 
system and so form a well marked section of the genus, but 
it is possible that the characters by which I have separated 
the three forms from each other are of less significance than 
I suppose. 

One of the specimens of S. oligopora from off Sandon 
Bluffs, New South Wales, has a remarkably deformed abac- 
tinal area ; the anal and genital plates are sunk much below 
the abactinal part of the ambulacra, and the latter are bent 
abruptly downwards and inwards to them ; thus the vertical 
diameter of the test at the distal portion of genital Tis 39 mm., 

ie odiyos=few+ zopos=a way through, a pore; in reference to the 

relatively small number of ambulacral pores. 
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while at the third plate of ambulacrum IV it is 46 mm.; the 
sixth or seventh ambulacral plate is about on a level with 
the genital pores. Another specimen is remarkable in that 
four genitals are developed as madreporites ; to judge from 
the position of the anus they are genitals 1, 2, 4 and 5; each 
genital plate except 2 has two genital pores, so there are 
nine such pores altogether. In neither of these exceptional 
specimens is there any ocular insert. The same is true of 
the largest normal specimen, but there are 6 specimens in 
which ocular I is more or less broadly insert. Eight speci- 
mens. 

Locs.—Ovyster Bay, Tasmania, 20-40 fathoms. This speci- 
men has been selected as the holotype. 

Six miles east of Cape Hawke, New South Wales, 47-50 
fathoms. 

Eight miles east of Sandon Bluffs, New South Wales, 35-40 
fathoms. 

SALMACIS SPHHROIDES (Linné). 

Echinus spheroides, Linné, Sys. Nat., 10th ed., 1758, p. 664. 

Salmacis spheroides, Lovén, Ech. Linn., 1887, p. 69. 

These specimens range in diameter from 40 to 80 mm.; the 
height ranges from .65 to .75 h.d. The colouration is excep- 
tionally red, the actinal primaries in particular being bright, 
almost vermilion, red with several bands of white ; abacti- 
nally, however, the primaries, even in the reddest specimen, 
are green or greenish at base. Seven specimens. 

Loc.—Twenty miles north-north-east of Double Island 
Point, Queensland, 29-30 fathoms. 

SALMACIS VIRGULATA (L. Agassiz and Desor). 

Salmacis virgulata, L. Agassiz and Desor, Ann. Sci. Nat., 
Zool., vi., 1846, p. 359. 

The specimens without definite locality are large, typical 
examples of this species, showing little or no trace of the 
horizontal sutural furrows of S. alexandri: they measure 
75 and 90mm. h.d. respectively. The specimen from off 
Double Island Point, Queensland, is much smaller (only 48 
mm. h.d.) and has the sutural furrows well marked ; its 
most striking feature, however, is the colouration of the 
primary spines, which at first glance seem to be whitish with 
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a broad indistinct band of purple around the middle; the 
‘specimen is in poor condition, however, and I think the 

colour of the spines has been altered ; I believe they were, as 
usual, greenish at base, violet or purple distally and with 
an indistinct light tip; in the process of preservation the 
green tint has been nearly completely obliterated. 

The occurrence of typical S. virgulata on the coast of 
southern Queensland necessitates the acceptance of Déder- 
lein’s view that S. alexandri is at best only a subspecies of 
S. virgulata, and I am the more ready to do this because the 
Museum of Comparative Zoélogy has now a typical specimen 
of S. alexandri from Badu Island, Torres Strait. Obviously 
the geographical ranges of the two forms are by no means 
distinct. ‘Three specimens. 

Locs.—Off the coast of Queensland. 

Twenty-five miles south-east of Double Island Point, 
Queensland. 

Genus Microcyruus, L. Agassiz and Desor. 

MIcROCYPHUS ANNULATUS, Mortensen. 

Microcyphus annulatus, Mortensen, Siam Ech., 1904, p. 101. 

This is a typical example of this species, 11mm. in 
diameter. 

Loc.—Seven miles north-east of Cape Pillar, Tasmania, 
50-60 fathoms. 

Genus AMBLYPNEUSTES, L. Agassiz. 

AMBLYPNEUSTES GRANDIS, H. L. Clark. 

Amblypneustes grandis, H. L. Clark, Mem. Mus. Comp. Zool. 
Harvard, xxxiv., 1912, p. 329. 

These are all large specimens, 50-63 mm. in diameter, with 
the height ranging from .60 to .76 h.d. In colouration there 
is considerable diversity. The specimens from an unknown 
locality are light brown, with the small spines whitish and 
the primaries greenish-brown, tipped with whitish ; in one 
specimen the greenish-brown is confined to the basal part 
of the spine, especially on the actinal surface. The speci- 
mens from Flinders Island, Bass Strait, are similar but more 
green ; the test is olive-greenish and the basal part of the 
primaries is more green than brown; in one specimen the 
primaries are nearly all white. The specimen from between 
Gabo Island, Victoria, and Disaster Bay, New South Wales, 
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is similar to the latter specimen, the primaries being almost 
wholly white, though the test is distinctly greenish. The 
South Australian specimen is the most peculiar, for while the 
test is greenish and not very unusual, the primary spines are 
all pale reddish with light tips; actinally the light shade 
occupies more of the spine than the reddish tint. All the 
specimens show a zigzag band (similar to that of A. formosus) 
in the abactinal interambulacra, indistinct when the test is 

dry but very evident when the surface is moistened; the 
markings differ obviously from those of A. formosus, how- 
ever, by being darker than the intervening angles. 

Déderlein! has recently reviewed anew the species of 
Amblypneustes, adding another species and a variety to the 
already perplexing list. He is inclined to doubt the validity 
of both the present species and the next, considering them 
forms of A. grisens, but I am unable to agree with him. I 
confess, however, that I do not believe we have yet reached 
the truth in regard to the species of this interesting genus. 
We really have not as yet any clear idea as to the limits of 
variation’ in either form, tuberculation or colour, in even a 
single species, and we zoologists who are thousands of miles 
from the restricted home of the genus, are thus working 
largely in the dark in our efforts to identify specimens. 
Some day a zoologist on the ground, or with a careful and 
enthusiastic collector on the ground, will secure sufficient 
material to enable him to work out the actual natural limits 
of each species. Seven specimens. 

Locs.—East coast of Flinders Island, Bass Strait. 

Between Gabo Island, Victoria, and Disaster Bay, New 
South Wales, 50-100 fathoms. 

Off Cape Marsden, Kangaroo Island, South Australia, 17 
fathoms. 

Also two specimens from an unknown locality. 

AMBLYPNEUSTES PACHISTUS, H. L. Clark. 

Amblypneustes pachistus, H. L. Clark, Mem. Mus. Comp. 
Zool. Harvard, xxxiv., 1912, p. 327. 

These individuals range in size from 31 to 45mm. h. d.; 
the height ranges from a little over .80 h.d. in the smallest to 
a little less than .90h.d. in the largest. The colour is the 
same in all: test, pale brown when dry, more nearly olive 

1. Déderlein—Fauna Siidwest-Australiens, iv., 1914, pp. 460-475. 
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when moist; small spines, pale cream-colour or whitish ; 

large spines, deep olive-green or greenish-brown, more or less 

extensively tipped with whitish. This is essentially the 

colouration of the holotype and is apparently the character- 

istic colouration of the species, which seems to me a perfectly 

valid one. Four specimens. 

Locs.—Oyster Bay, Tasmania. 

East coast of Flinders Island, Bass Strait. 

Forty miles west of Kingston, South Australia, 30 fathoms. 

Genus HoLopneustes, L. Agassiz and Desor. 

HOLOPNEUSTES INFLATUS, A. Agassiz. 

Holopneustes inflatus, A. Agassiz, Bull. Mus. Comp. Zool. 
Harvard, iii., 1872, p. 56. 

The smallest individual is 30mm. h.d. and 23 mm. high, 
while the largest is 72 mm. h.d. and 65mm. high. All three 
specimens are light coloured, the spines both large and small 
being pale gray or nearly cream-colour. The test is decidedly 
darker, at least when wet. It is interesting to note that in 
this species, as in the preceding and in EHchinus horridus, the 
relative height increases with age; in the present case the 
increase is from .77 h.d. to a trifle over .90. Four specimens. 

Locs.—North-east of Cape Pillar, Tasmania, 80 fathoms. 

Oyster Bay, Tasmania. 

East coast of Flinders Island, Bass Strait. 

HoLOPNEUSTES PoRosissiImuS, L. Agassiz and Desor. 

Holopneustes porosissimus, Agassiz and Desor, Ann. Sci. 
Nat., Zool., vi., 1846, p. 364. 

This individual is 40 mm. in diameter and 38 mm. high ; 
the height is thus .95h.d. The ambulacra are 13mm. wide 
and the interambulacra 11.5mm. The test is dull purple 
and the spines are dull purplish-red, without any green (as is 
usual) near the base. 

Loc.—Oft Cape Marsden, Kangaroo Island, South Australia. 
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Family STRONGYLOCENTROTIDE. 

Genus HeEttiocrparis, L. Agassiz and Desor. 

HELIOCIDARIS ERYTHROGRAMMA (Valencienes). 

Echinus erythrogrammus, Valenciennes, Voy. Venus, Zooph..,. 
1846, pl. vii., fig. 1. 

Heliocidaris eurythrogramma, Agassiz and Desor, Ann. Sci. 
Nat., Zool., vi., 1846, p. 371. 

The specimens from Oyster Bay, Tasmania, are typical 
examples of the species, about 50mm. in diameter, dark 
purplish in colour, becoming dull green with a purplish cast 
when dry. The specimen from Flinders Island, Bass Strait, 
is 68 mm. in diameter, with the test very pale brownish and 
the spines light olive green, as in H. tuberculata. The short- 
ness of the primaries and the absence of any arcs of pores. 
with more than 7 pairs show it must be referred to H. erythro- 
gramma. I do not feel satisfied, however, that there are 

really four species of AHeliocidarts on the southern and 
western coasts of Australia, as Doderlein affirms in his recent 

revision of the genus,! but I think it quite possible that these 
four forms will prove to be either a single species or perhaps. 
two. I may here protest against Doderlein’s action in 
putting the Peruvian Echinoid, Cenocentrotus gibbosus, into 
Heliocidaris. The differences in ambulacra, abactinal system, 
coronal plates and spines far outweigh the single resemblance 
in globiferous pedicellariz. If the latter is such a weighty 
character, the species ought to be put in the family Temno- 
pleuride, for the globiferous pedicellarie are surprisingly 
similar to those of Salmacis and Temnopleurus/ On the 
other hand, I think Déderlein is right in refusing to include 
the Japanese species crassispina in Heliocidaris. It is better 
left in Strongylocentrotus, if one is unwilling to recognise the 
genus Anthocidaris for its reception. Four specimens. 

Locs.—Oyster Bay, Tasmania, 30 fathoms. 
East coast of Flinders Island, Bass Strait. 

Family CLYPEASTRIDA. 

Genus CLYPEASTER, Lamarck. 

CLYPEASTER AUSTRALASIZ (Gray). 

Echinanthus australasie, Gray, Proc. Zool. Soc., 1851, p. 34. 

Clypeaster australasie, H. L. Clark, Mem. Mus. Comp. Zool. 
Harvard, xlvi., 1914, p. 32. 

The smallest of these individuals is 46 mm. long, 42 mm. 
wide and 14 mm. high; the largest is 90 x 80 x 30mm. The 

1. Déderlein—Fauna Stidwest-Australiens, iv., 1914, pp. 475-487. 
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widest specimen is .91 as wide as long ; the narrowest is .82. 
In the highest specimen the vertical diameter is .41 of the 
length ; in the flattest it is .29. The colour is some shade of 
brown, usually with a greenish tinge. Several of the speci- 
mens are slightly asymmetrical in one way or another. Ten 
specimens. 

Locs.—Six miles east of Cape Hawke, New South Wales, 
47-50 fathoms. 

Shoalhaven Bight, New South Wales, 15-45 fathoms. 

East of Babel Island, Bass Strait, 65-70 fathoms. 

CLYPEASTER TELURUS, H. L. Clark. 

Clypeaster telurus, H. L. Clark, Rec. West Austr. Mus., i., 
1914, p. 166. 

The unique holotype of this species was taken on the 
coast of Western Australia almost directly across the Aus- 
tralian continent from Fraser Island, Queensland, but a 
prolonged critical study of these Clypeasters fails to show 
any character or combination which will distinguish them 
from it, except that they do not have the posterior inter- 
radial margin depressed appreciably. They are all larger 
than the holotype, the largest measuring 145 x 135 x 20 mm. ; 
as a species character, it seems to be true that the breadth 
exceeds .90 of the length, while the height is less than .15. 
There are about 400 primary tubercles to a square centimeter 
of the aboral surface. The unpaired anterior petal is 39 mm. 
long and has 52 pore-pairs. The periproct is 8-12 mm. from 
the posterior margin, and this considerable distance, taken in 

connection with the thin, almost fragile, test, and the form of 
the petals, makes it easy to distinguish this species from 
C. humilis, which is its nearest relative. Tridentate pedicel- 
lariz, with valves .25-.75 mm. long, are common on the oral 
surface. The colour of these specimens is more or less 
purplish-brown. 

Loc.—Off Fraser Island, Queensland. Four specimens. 

CLYPEASTER VIRESCENS, Doéderlein. 

Clypeaster virescens, Déderlein, Arch. f. Naturg., li.i., 
1885, p. 102. 

This individual is 105 mm. long, 95 mm. wide and 19mm. 
high. The colour is yellow-brown with a distinct greenish 
tinge orally. Although none of the Japanese specimens at 
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hand are quite so large, comparison with them fails to reveal 
a single character by which this specimen can be distin- 
guished from them. It is hard to believe that a Japanese 
species, not yet known from the East Indies or northern 
Australia, should occur in Shoalhaven Bight, New South 
Wales, but this specimen seems to prove it. There is no 
chance for a misplaced label, for in this case the metal 
number is not only wired on to the test, but the wire is firmly 
rusted in! I have tried to convince myself that the specimen 
is an aberrant example of C. australasie, but if that is the 
case the characters by which species in the genus are at 
present separated, are simply worthless, and we might as 
well call all Australian and all Japanese Clypeasters by a 
single name! I have also tried to find at least one character 
which would serve to distinguish this Australian specimen 
from the Japanese species, but I have not succeeded, and I 
am therefore obliged to record it as C. virescens. 

Loc.—Shoalhaven Bight, New South Wales, 15-45 fathoms. 

Family LAGANIDAE. 

Genus PERONELLA, Gray. 

PERONELLA LESUEURI (Agassiz). 

Laganum lesueurt, Agassiz, Mon. Scut., 1841, p. 116. 

Peronella lesueurt, A. Agassiz, Rev. Ech., pt. 1, 1872, p. 148. 

These are notably large individuals, and it is a pity that 
there is no record of either the locality or the depth. The 
largest one is 137 mm. long, 124 mm. wide, and only 12 mm. 
high ; the petaloid area is nearly .60 of test length, but the 
marginal thickness of the test is less than .03 of the length! 
The smallest specimen is 100mm. long. There is little 
diversity in shape; the narrowest specimen has the width 
.86 of the length, while in the widest it is .96. 

Loc.—Off the coast of Queensland. Nineteen specimens. 

Family FIBULARIID. 

Genus Ecurnocyamus, Leske. 

ECHINOCYAMUS PLATYTATUS, A. L. Clark. 

Echinocyamus platytatus, H. L. Clark, Mem. Mus. Comp. 
Zool. Harvard, xlvi., 1914, p. 63. 

There is no doubt of the genus of these small pieces, but 
the reference to #. platytatus involves more uncertainty. I 
think it safe, however, to consider them that Victorian 
species. 

Loc.—Between Devonport and Launceston, Tasmania. 
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Family SPATANGID. 

Genus Maret, Gray. 

MARETIA PELORIA,! sp. nov. 

(Plate xliv., fig. 1-3.) 

Length of test, 76 mm. ; breadth, 65 mm. ; height, 18 mm. ; 
abactinal system 33 mm. from anterior margin; mouth, 12 
mm. wide by 4mm. long, with a very prominent: lip, its 
anterior margin 20 mm. from test margin; periproct, 9mm. 
in diameter, on the vertical posterior end of test ; subanal 
fasciole, distinct but narrow, its area 24mm. wide by 4mm. 
high at middle; bare sternal area nearly 30mm. wide 
posteriorly. Unpaired petal indistinct, virtually wanting. 
Anterior petals very imperfect, but the posterior series of pore- 
pairs can be distinguished for about 25 mm. from apex. 
Posterior petals fairly well developed, about 35mm. long and 
7mm. wide just proximal to the very slightly narrowed tip; there 
are rather more than 20 pore-pairs on each side of the petal. 
Anterior ambulacrum, although not petaloid, is plainly indi- 
cated as a gradually widening area, covered only by miliary 
spines (or tubercles) ; proximally it is very narrow ; on each 
side is a series of 12-15 simple tube-feet (or pores), at first 
close together but near margin 3-4 mm. apart. Genital pores 
4, large, but close together and concealed by the dense 
growth of miliary spines which covers the whole abactinal 
system and adjoining plates. Remainder of abactinal surface 
covered closely by more or less curved, slender miliary and 
secondary spines, pedicellarie and scattered primaries ; the 
latter are nearly all broken, but when complete are 15-20 mm. 
long and taper to a very slender tip; proximally they are 
hollow ; they are more or less distinctly curved near the base. 
In each antero-lateral interambulacrum there are about 35 
primaries above the ambitus; each is attached to a large, 

perforated tubercle placed in a deeply sunken areola ; in each 
postero-lateral interambulacrum there are some 50 similar 
primaries, and in the posterior interambulacrum there are 
about 25, but these latter are as a rule smaller than the 

primaries of the lateral areas. 

Actinal surface largely free from spines and tubercles of 
any considerable size, except laterally and near anterior 

i. 7é\wptos= huge, immense; in reference to the size, remarkably large 

for a Maretia. 
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margin. In the antero-lateral interambulacra the margin 
is densely clothed with secondary spines and 15-20 rather 
small primaries; there are also a few secondaries close to 
the mouth. In the lateral (or postero-lateral) areas the 
margin is densely coated with secondary and miliary spines 
and inwardly with 7 or 8 oblique series of large primaries, 
4-5 in each series. Within the subanal fasciole there is on 
each side a group of 10-12 primary spines, and below it is a 
triangular area (with apex towards mouth) well covered with 
secondary and miliary spines. All the rest of the oral surface 
seems bare, but is in reality sparsely covered with minute 
miliary spines and pedicellariz. The lip, however, bears a 
dense cluster of secondary spines, and there are smaller and 
less dense clusters on each side of the mouth, while similar 
spines are borne on the peristomal plates themselves. Phyl- 
lodes conspicuous, though in each one of the posterior pair 
there are only 7 of the ambulacral “‘ brushes.” Peristome 
covered by about 50 plates. Periproct covered by about 60 
plates, each with 1-4 miliary spines. 

Pedicellarie abundant, of 4 kinds, each of which has 3 
valves to make up the head; the valves of the globiferous 
pedicellarize are about 1mm. long, the terminal third or 
more encased in the glandular tissue ; these valves resemble 
those of Lovenia elongata as figured by Koehler!, but the 
blade narrows steadily to the truncate tip which terminates 
in 4 rather short but distinct teeth, lying practically in the 
same plane; the valves of the tridentate pedicellarize are 
about .80 mm. long and resemble those of Spatangus ; they 
are strongly curved, meeting only at tip; the base is higher 
than wide, the blade is less than half the length, and its own 
width (which is greatest distal to its middle) is less than half 
its own length ; its margin is smooth, becoming finely serrate 
near tip; the valves of the ophicephalous pedicellarie are 
only about .40 mm. long; they resemble very closely those 
of Maretia elevata as figured by Déderlein? ; the valves of 
the triphyllous pedicellariz are very small, about .20 mm. 
long, and are borne on the end of a very long neck ; they 
resemble very closely those of Metalia maculosa as figured by 
Koehler®. The triphyllous pedicellariz seem to occur every- 
where on the test, the ophicephalous are mainly if not alto- 
gether abactinal, the tridentate occur on both the upper and 
lower surfaces, but seem more abundant actinally, and the 
globiferous are actinal, occurring chiefly near the mouth. 

- Koehler—Indian Mus. Spat., 1914, pl. xix., fig. 27. 

. Déderlein—Valdivia Ech., 1906, pl. xlviii., fig. 6a-d. 

. Koehler—Indian Mus. Spat., 1914, pl. xix., fig. 70. eo ho = 



SEA LILIES, STARFISHES, ETC.—CLARK. 2S 

Colour, in alcohol or dry, pale purplish gray, the muscles 
around the bases of the primary spines, deep brown ; small 
spines nearly white when dry ; primary spines more or less. 
pale purple or light gray ; ambulacral “ brushes” around 
mouth, nearly black. 

Although resembling Maretia ovata (Leske) (=planulata, 
auct.) in form of test and in its generic characters, this species. 
is easily distinguished by the longer and narrower posterior 
petals, the less complete anterior petals and the greater 
number of abactinal primary tubercles, particularly on 
posterior half of test. The primary spines are somewhat 
shorter, and those of the actinal surface are scarcely half as. 
numerous as in M. ovata. The pedicellariz also offer some 
striking differences between the two species. The occurrence 
of the genus in Bass Strait is very interesting, for it is. 
essentially a shallow water, tropical group, and has been 
reported previously from only as far south as Port Jackson, 
New South Wales. While no depth is recorded for the 
station where M. peloria was taken, there is good reason for 
believing it was in the neighbourhood of 100 fathoms, for 
there is a station recorded * twenty-five miles south-west of 
Cape Everard, Victoria, 83-98 fathoms.’ In the Dutch East 
Indies, M. ovata was taken by the “ Siboga ” at one station 
in 83 fathoms, but as a rule YM. ovata occurs from low water 
mark to about 20 fathoms. The largest specimen of M. ovata 
I have found recorded is 65mm. long, but this is unusual, 
and most specimens are from 30 to 50 mm. 

Loc.—Twenty-six miles south-west of Cape LEverard,, 
Victoria. Three specimens. 



aE og 
. 

“9 a 

7 As ant. ha Pr, ee » 

| ido. ntE, Avs ne 0A isl ierolar all 
: Vee! a US pee aii) Reige rein co v? stale? i a oe ‘ 
, * Dal Air tre Mp ba 5 aes ES Mas’). iniqukty vat te : ro © ee re a (yo et a, 

a Fs. 4 whey viel 

igliy Ais (00 Te Gillie Sealand lead Wither 
F '¢) 0 oh |) ee) ogee wal hee ane ae Op. Py. ee 

nied So VV ieee ‘i a ag Liew! Me islinhaaPy : 
7 . DEM TITS ‘IO 1658 seb o ig e eee WulyOtat ved MAP 

< ul 1 LAY oul “wa Sarin) (Wi meee ip St 
o. A tie y as > Py 08 TID ee (NE ers tier gx 

Mig! org CYP Week iy pe ee ee 
7 8 babe ee eke ORT | oat (syste es iia’. (SF eee 

; ; age “'\ @slay ari] AAT eanhens hans 
+ 1 ga. py Sos ears Vivi A Lape Gs 9 ut (i uf a 
PPh, oe Te oP BS to re PRs Jd ET ee a 

ids ve ‘* eal Oe sh) 5 yh aoe we 
» 4) ar a Pia aoe as ee ar 4 

; ms ; a a o4 (Wie wt eA iM Vi eu, i be, 

ve hk - enn ait ‘ae oer alt thea ie 
ae YS Vie 7 oS Ae ut Am are a iE a, ty fe? Dic | 

4 yl te O? Gaeug | Mi Ant fr 

‘le Le « riji2 4 i v ry! a ia | 1 ge 

wt ff u Ey aa " 7 ae ia ov | 
(Ue ‘ i Uf rh} a f ae | ‘bao ca 

| GE a eg kt sole laa 
: vol LG, ae ii oui dey tren ei Vier 

mp ehigteouaivaas = i 



fo . iy 

Vn ate 
a9 iva 

Te 

iat 

i 

Wy) 
n ti 



EXPLANATION OF PLATE I. 

Metacrinus cyaneus, sp. nov. Photograph of the holotype 
from the Eastern Slope, Bass Strait, about 200 
fathoms. Three-fourths natural size. 
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G. NeLson. Cambridge, U.S.A., photo. 
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EXPLANATION OF PLATE II. 

Fig. 1.—Comatula cratera, sp. nov. Photograph of the holo- 
type from eight miles east of Sandon Bluffs, New 
South Wales, 35-40 fathoms. Six-sevenths natural 
size. 

Fig. 2.—Oligometra zebra, sp. nov. Photograph of the holo- 
type from eleven miles east-south-east of Clarence 
River mouth, New South Wales, 35-36 fathoms. 
Natural size. 
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EXPLANATION OF PLATE III. 

Fig. 1.—Oreometra pericalles, sp. nov. Photograph of the 
holotype from thirteen miles north by west of 
Double Island Point, Queensland, 25-26 fathoms. 
Natural size. 

Fig. 2.—Comanthus perplexum, sp. nov. Photograph of the: 
holotype from eleven miles south by east of Ballina... 
New South Wales, 27-28 fathoms. Natural size. 
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PLATE Gt. 

K. A. Briaes, Austr. Mus., photo. 2 
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EXPLANATION OF PLATE IV. 

g. 1—Comanthus plectrophorum, sp. nov. Photograph of 
the holotype from east of Flinders Island, Bass Strait, 

100-300 fathoms. Natural size. 

. 2.—Cosmiometra dasybraciwa, sp. nov. Photograph of 
the holotype from east of Flinders Island, Bass 
Strait, 70-100 fathoms. Natural size. 

. 8.—Comanthus spanoschistum, sp. nov. Photograph of 
the holotype from east of Babel Island, Bass Strait, 
60-70 fathoms. Natural size. 
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E. A. Briggs, Austr. Mus., photo. 
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EXPLANATION OF PLATE V. 

Luidia maculata, Miller and Troschel. Photograph of a 
specimen from the coast of New South Wales. 
Abactimal view. One-fourth natural size. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE VI. 

fig. 1.—Lonchotaster magnificus, sp. nov. Photograph of the 
holotype from the Great Australian Bight, 80-120 
fathoms. Abactinal view. Two-fifths natural size. 

“Fig. 2.—Actinal view of same specimen as Fig. 1. 
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KH. A Briaces, Austr. Mus., photo. 
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EXPLANATION OF PLATE VII. 

Fig. 1.—Mimaster gracilis, sp. nov. Photograph of the holo- 
type from south of Gabo Island, Victoria, 200 
fathoms. Abactinal view. Natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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E. A. Briaas, Austr. Mus., photo. 
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EXPLANATION OF PLATE VIII. 

ig. 1—Nymphaster pentagonus, sp. nov. Photograph of the 
holotype from the Great Australian Bight, 129° 28’ 
E., 250-450 fathoms. Abactinal view. Natural 

size. 

2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE IX. 

Fig. 1.—Mediaster australiensis, sp. nov. Photograph of the 
holotype from the east coast of Flinders Island, Bass 
Strait, 40 fathoms. Abactinal view. Five-eighths 
natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 
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‘EXPLANATION OF PLATE X. 

Fig. 1.—Mediaster monacanthus, sp. nov. Photograph of the 
holotype from six miles east of Cape Hawke, New 
South Wales, 47-50 fathoms. Abactinal view. One- 
half natural size. 

Fig. 2.—Mediaster monacanthus, sp. nov. Photograph of the 
paratype from six miles east of Cape Hawke, New 
South Wales, 47-50 fathoms. Actinal view. One- 
half natural size. 
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H. Barnes, Junr., Austr. Mus., photo 
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EXPLANATION OF PLATE XI. 

Fig. 1.—Calliaster spinosus, sp.nov. Photograph of the holo- 
type from the Eastern Slope, Bass Strait, 80-200 
fathoms. Abactinal view. One-half natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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E. A. Briges, Austr. Mus., photo. 
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EXPLANATION OF PLATE XII. 

Fig. 1.—Stellaster incet, Gray. Photograph of a specimen 
from eleven miles south by east of Ballina, New 
South Wales, 27-29 fathoms. Abactinal view. Nine- 

tenths natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XIII. 

Fig. 1.—Stellaster inspinosus, sp. nov. Photograph of the 
holotype from between Geraldton and Cape Natural- 
iste, Western Australia. Abactinal view. Natural 

size. 

Fig. 2 —Actinal view of same specimen as Fig. 1. 
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E. A. Briaes, Austr. Mus., photo. 





Lally, 

ad ada une ata 

Lat ROT APO 
lal 

5 a as 

¥ Aye it : 

i (‘Ca M4 ys , ae 

ori eed LAE T, TNE uate! Pe RY A anc Sir ae 

i 

; 



EXPLANATION OF PLATE XIV. 

Fig. 1.—Fromia polypora, sp. nov. Photograph of the holo- 
type from east of Maria Island, Tasmania, 78 
fathoms. Abactinal view. Two-thirds natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 



PLATE XIV. 
+ 

EH. A. Brices, Austr. Mus., photo. 

BIOL. RESULTS “ ENDEAVOUR,” Vot. IV 
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EXPLANATION OF PLATE XV. 

Fig. 1—Ophidiaster confertus, sp. nov. Photograph of the 
holotype from Lord Howe Island, South Pacific 
Ocean. Abactinal view. Three-fourths natural 
size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XVI. 

Fig. 1.—Pseudophidiaster rhysus, sp. nov. Photograph of the 
holotype from the Great Australian Bight, 80-120 
fathoms, Abactinal view. One-half natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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E. A. Brices, Austr. Mus., photo. 
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EXPLANATION OF PLATE XVII. 

Fig. 1.— Asterina atyphoida, sp. nov. Photograph of the 
holotype from fifteen miles north-west of Cape Jervis, 
South Australia, 17 fathoms. Abactinal view. Four 
times natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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KE. A. Brices, Austr. Mus., photo 
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EXPLANATION OF PLATE XVIII. 

1.—Pteraster tetracanthus, sp. nov. Photograph of the 
holotype from south-east of Cape Everard to south 
of Gabo Island, Victoria, 90-150 fathoms. Abactinal 
view. Natural size. 

ig. 2.—-Actinal view of same specimen as Fig. 1. 

3.—Asterina leptalacantha, sp. nov. Photograph of the 
holotype from Masthead Island, Queensland. Abac- 
tinal view. Twice natural size. 

4.—Actinal view of same specimen as Fig. 3. 

Crossaster multispinus, sp. nov. Photograph of the 
holotype from between Gabo Island, Victoria, and 
Disaster Bay, New South Wales, 50-100 fathoms. 
Abactinal view. Natural size. 

ig. 6.—Actinal view of same specimen as Fig. 5. 
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EK. A. Briees, Austr. Mus., photo. 
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EXPLANATION OF PLATE XIX. 

Fig. 1.—Kchinaster acanthodes, sp. nov. Photograph of the 
holotype from twenty-five miles south-east of Double 
Island Point, Queensland, 33 fathoms. Abactinal 
view. Six-sevenths natural size. 

Fig. 2.--Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 







EXPLANATION OF PLATE XX. 

Fig. 1.— Echinaster eridanella, Miller and Troschel. Photo- 
graph of a specimen from Murray Island, Torres 
Strait. Abactinal view. Natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 

PLATE XX. 
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EXPLANATION OF PLATE XXI. 

Fig. 1.-_Echinaster eridanella, Miller and Troschel. Photo- 

graph of a specimen with four rays from Mauritius. 
Abactinal view. Natural size. 

Fig. 2.—Echinaster eridanella, Miller and Troschel. | Photo- 
graph of a specimen with seven rays from Bowen. 
Queensland. Abactinal view. Natural size. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XXII. 

Echinaster glomeratus, sp. nov. Photograph of the holotype 
from off Cape Marsden, Kangaroo Island, South 

Australia, 17 fathoms. Abactinal view. Two- 

thirds natural size. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XXIII. 

Echinaster glomeratus, sp. nov. Photograph of the holotype 
from off Cape Marsden, Kangaroo Island, South 
Australia, 17 fathoms. Actinal view. Two-thirds 
natural size. 



Puate XXIII. BIOL. RESULTS “ ENDEAVOUR,” Vot. IV. 

H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XXIV. 

Echinaster superbus, sp. nov. Photograph of the holotype 
from Broome, Western Australia. Abactinal view. 
Four-fifths natural size. 
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Mus., photo. H. Barnes, Junr., Austr. 
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SXPLANATION OF PLATE XXV. 

Echinaster superbus, sp. nov. Photograph of the holotype 
from Broome, Western Australia. Actinal view. 

Four-fifths natural size. 
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H. Barnes, Junr., Austr. Mus., photo. 
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IXPLANATION OF PLATE XXVI. 

Fig. 1.—Plectaster decanus (Miller and Troschel). Photograph 
of a specimen from off George Head, Port Jackson, 
New South Wales.  Abactinal view. One-half 
natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XXVIL. 

ig. 1.—Odimea australis, sp. nov. Photograph of the holo- 
type from south-east of Cape Everard, Victoria, 200 
fathoms. Abactinal view. Natural size. 

. 2.—<Actinal view of same specimen as Fig. 1. 

. 3.—Pedicellaster reticulatus, sp. nov. Photograph of the 
holotype from east of Maria Island, Tasmania, 78 
fathoms. Abactinal view. Twice natural size. 

. 4.—Actinal view of same specimen as Fig. 3. 
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EK. A. Briaeas, Austr. Mus., photo. 
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EXPLANATION OF PLATE XXVIII. 

Fig. 1.—Zoroaster macracantha, sp. nov. Photograph of the 
holotype from the Great Australian Bight, 129° 
28’ K., 250-450 fathoms. Abactinal view. About 
one-half natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XXIX. 

Fig. 1.—Cosmasterias dyscrita, sp. nov. Photograph. of the 
holotype from south of Gabo Island, Victoria, 200 

fathoms. Abactinal view. Natural size. 

Fig. 2.-Actinal view of same specimen as Fig. 1. 
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E. A. Briaes, Austr. Mus., photo. 
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EXPLANATION OF PLATE XXX. 

Fig. 1.—Coscinasterias dubia, H. L. Clark. Photograph of a 
specimen from the southern coast of South Australia. 
Abactinal view. One and one-half times natural 
size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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H. Barnes, Junr., Austr. Mus., photo. 
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EXPLANATION OF PLATE XXXI. 

Coscinasterias gemmifera, Perrier. Photograph of a specimen 
from Oyster Bay, Tasmania, 20-40 fathoms. Abac- 
tinal view. One-half natural size. 
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EXPLANATION OF PLATE XXXII. 

Coscinasterias gemmifera, Perrier. Photograph of a specimen 
from Oyster Bay, Tasmania, 20-40 fathoms. Actinal 

view. One-half natural size. 
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EXPLANATION OF PLATE XXXIII. 

1.—Ophiocreas phanerum, sp. nov. Photograph of the 
holotype from twenty miles off Cape Barren, Cape 
Barren Island, Tasmania, 70 fathoms. Abactinal 

view. Two-thirds natural size. 

gy. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XXXIV. 

Fig. 1.—Astrodendrum pustulatum, sp. nov. Photograph of 
the holotype from east of Flinders Island, Bass 
Strait, 100-300 fathoms. Abactinal view. Natural 
size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XXXV. 

Fig. 1.—Astrothamnus rugosus, sp. nov. Photograph of the 
holotype from east of Flinders Island, Bass Strait, 
80-300 fathoms. Abactinal view. One and one- 
third times natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XXXVI. 

Fig. 1.—Ophactis symbiota, sp. noy. Photograph of the holo- 
type from east of Flinders Island, Bass Strait, 100- 
300 fathoms. Abactinal view. Four times natural 
size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. ' 
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EXPLANATION OF PLATE XXXVILI. 

Fig. 1.—Amphiophiura colleta, sp. nov. Photograph of the 
holotype from east of Babel Island, Bass Strait, 60- 
80 fathoms. Abactinal view. One and five-eighth 
times natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XXXVIII. 

1.—Cidaris conferta, sp. nov. Photograph of the holo- 
{ 5s G 2 b a type from the Eastern Slope, Bass Strait, 80-200 

fathoms. Abactinal view. Two-thirds natural size. 

2.—Actinal view of same specimen as Fig. 1. 

3.—Side view of same specimen as Fig. 1. 

4.— Basal third of a large spine from the specimen shown 
in Fig. 1. Four times natural size. 
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EXPLANATION OF PLATE XXXIX. 

Kehinus horridus, A. Agassiz. Photograph of an adult speci- 
men from south of Gabo Island, Victoria, 100-250 
fathoms. Side view. One and one-third times 
natural size. 
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EXPLANATION OF PLATE XL. 

Fig. 1.—Hchinus horridus, A. Agassiz. Photograph of an 
adult specimen from south of Gabo Island, Victoria, 

100-250 fathoms. Abactinal view. One and one- 

fourth times natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XLI. 

Fie. 1.—Parechinus notius, sp. nov. Photograph of the holo- 
type from south of Gabo Island to south-east of Cape 

Everard, Victoria, 70-80 fathoms. Abactinal view. 
Twice natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 

Fig. 3.—Side view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XLII. 

Fig. 1.—Salmacis oligopora, sp. nov. Photograph of the holo- 
type from Oyster Bay, Tasmania, 20-40 fathoms. 
Abactinal view. Natural size. 

Fig. 2.—Actinal view of same specimen as Fig. 1. 
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EXPLANATION OF PLATE XLIII. 

Fig. 1.—Coelopleurus australis, sp. nov. Photograph of the 
holotype from the Eastern Slope, Bass Strait, 60-112 
fathoms. Side view. Natural size. 

Fig. 2.—Salmacis oligopora, sp. nov. Photograph of the holo- 
type from Oyster Bay, Tasmania, 20-40 fathoms. 
Side view. Natural size. 
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EXPLANATION OF PLATE XLIV. 

Fig. 1.—WMaretia peloria, sp. nov. Photograph of the para- 
type from twenty-six miles south-west of Cape 
Everard, Victoria. Abactinal view. Natural size. 

Fig. 2.—Side view of same specimen as Fig. 1. 

Fig. 3.—Actinal view of same specimen as Fig. 1. 
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